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QUILL ON SCALPEL

This section provides a medium through which Canadian surgeons can declare themselves,
briefly and informally, on the day-to-day affairs of surgery.

The National Cooperative Crohn’s Disease Study

The first report of the multicentre trial
on the natural history and treatment of
Crohn’s disease was published recently.1
In order to ensure the validity of the
conclusions, the investigators included
many important features. There was a
prior calculation of the sample size nec
essary. A standard grading system (the
Crohn’s Disease Activity Index, CDAI),
which permitted decentralized evalu
ation and decision-making throughout
the 5 years of the study, was developed
before data were collected. All three
drugs in widespread clinical use for
treating the disease were evaluated, as
was their efficacy for both suppression
and prophylaxis. The study was also
double-blind, randomized and placebocontrolled.
Six hundred and four patients were
randomly treated at 14 study centres
over the 5-year period. The primary
goals of the study were to test the fol
lowing null hypotheses:
1. None of the drugs (prednisone,
sulfasalazine or azathioprine) used
alone is more effective than placebo in
treating active symptomatic Crohn’s dis
ease.
2. None of these drugs, when used
over a long time, is more effective than
placebo in preventing recurrence of
Crohn’s disease in patients who have
quiescent disease or in whom the dis
eased bowel has been surgically extir
pated.
The study had a number of second
ary goals aimed at elucidating the etiol
ogy, the natural history of the disease
and disease patterns that would be of
prognostic value.
The Crohn’s Disease Activity Index
(Table I) incorporates factors known to
reflect activity of the disease that are
quickly observed and recorded by a
VOLUME 23, NO. 1, JAN U ARY 1980
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Table 1—Crohn’s Disease Activity Index
(CDAI)*

Variable
Xi
X2

X3

X4

x5
x6

X7
X8

Weighting
factor
Number of liquid or very
soft stools in 1 week
Sum of 7 daily abdominal
pain ratings (0 = none,
1 = mild, 2 = moderate,
3 = severe)
Sum of 7 daily ratings of
general well-being (0 =
generally well, 1 =
slightly below par, 2 =
poor, 3 = very poor, 4 =
terrible)
Total number of the following symptoms or find
ings present during
week:
(1) arthritis or arthral
gia
(2) skin or mouth lesions,
e.g., pyoderma gangre
nosum, erythema no
dosum, aphthous sto
matitis
(3) iritis or uveitis
(4) anal fissure, fistula,
or perirectal abscess
(5) other external fistula,
e.g., enterovesical, enterovaginal, enterocutaneous
(6) febrile episode exceeding 100°F during week
Taking Lomotil® or other
opiate for diarrhea (0 =
no, 1 = yes)
Abdominal mass (0 = no,
2 = questionable, 5 =
definite)
Anemia (47 minus hemattocrit, males; 42 minus
hematocrit, females)
Body weight (100 X (1 minus body weight/ stan
dard weight])

2
5

7

20

30
10
6

1

’ Reproduced by permission from: The natio
nal cooperative Crohn’s disease study.
Gastroenterology 77 (no. 4, pt 2): 827, 1979

clinician on a visit-to-visit basis. Index
values of 150 and below are associated
with quiescent disease. Values above
150 indicate active disease and values
above 450 are indicative of extremely
severe Crohn’s disease.
The study was conducted in two
parts. In part 1 the effect of pred
nisone, sulfasalazine and azathioprine
upon patients with actively symptomatic
Crohn’s disease was investigated for 4
months. The patients had a CDAI
greater than 150 but less than 450.
At the end of the 4 months the pa
tients who responded were given a
smaller maintenance dose of the drug
to which they had responded and were
followed up for an additional 8 to 20
months.
In part 2 the prophylactic effect
of small doses of the drugs was
studied in patients with quiescent
disease (CDAI less than 150) and in
those in whom all diseased bowel had
been excised within the year before
entry into the study. Patients also must
have had a CDAI over 150 within the
2 years before entry into the study.
The results include the following:
(a) the response of active symptomatic
disease to prednisone or sulfasalazine
was significantly better (P < 0.1) than
to placebo; (b) response to azathioprine
was not significantly better than to
placebo; (c) patients with colonic in
volvement responded best to sulfasala
zine; (d) patients with small-bowel in
volvement responded best to prednisone;
(e) patients with quiescent disease or
after complete resection obtained no
prophylactic protection against flare-up
recurrence when receiving the study
drugs compared with placebo; (f) 60%
of patients treated with prednisone
achieved a CDAI below 150 which
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remained below 150 during the
4-month follow-up period, and 30%
of the placebo-treated patients achieved
and maintained such a remission; (g)
43% of patients treated with sulfa
salazine achieved and maintained a re
mission for 4 months compared with
30% for the placebo-treated patients;
(h) patients who did not respond to pred
nisone were unlikely to respond to sul
fasalazine and, similarly, changing from
sulfasalazine to prednisone imparted no
greater benefit than switching from
sulfasalazine to placebo; (i) in the sub
group of patients who had resection,
no drug was superior to placebo and,
after 1 year of follow-up, the condition
of patients receiving a placebo was
significantly better than that in patients

receiving prednisone or azathioprine,
suggesting that these drugs are con
traindicated for maintenance therapy
after operation; (j) the combination of
sulfasalazine and prednisone when com
pared with prednisone and placebo in
89 actively symptomatic patients in a
companion study revealed that the
former combination was less effective;
(k) factors associated with a favour
able outcome in placebo-treated pa
tients were: previous surgical removal
of all observable disease and a CDAI
less than 200; (1) bypass surgery
was followed by the highest reoperation (recurrence) rate; and (m)
the time from the onset of symptoms
to the first operation for Crohn’s dis
ease was shortest for patients with ileo

colitis, longer for patients with disease
involving only the small bowel and
longest for those with disease involving
only the colon.
This study represents a tremendous
effort by skilled people at many centres
and has placed the treatment of Crohn’s
disease on a much more scientific basis.
Anyone treating patients with this dis
ease will greatly enjoy and profit from
careful reading of the original papers.1
L.D. M acL ean ,
Coeditor

md , frcs [c]

Reference

1. The national cooperative Crohn’s dis
ease study. Gastroenterology 77 (no.
4, pt 2): 827, 1979

Dr. Robert A. Mustard

Dr. Bob Mustard, born into a family
that has dedicated itself to the service
professions, has had an illustrious
career in medicine. Long associated
with the medical school of the Univer
sity of Toronto, he has served as sur
geon-in-chief of the Toronto General
Hospital, professor of surgery at the
University of Toronto as well as senior
consultant surgeon at the Princess
Margaret Hospital, chairman of the
National Cancer Institute of Canada
and the national director of the Cana
dian Cancer Society. He has been a
member of many learned societies and
medical associations and served as presi
dent of the Toronto Academy of Med
icine (1978 to 1980), the Central Sur
gical Association (1975 to 1976), the
Gallic Club and the Aesculapius Club.
His retirement in June 1978 as sur
geon-in-chief of the Toronto General
Hospital has not diminished his pro
fessional activity but has permitted him
to savour some of the things in life
that he holds dear, such as golf. It
was on the occasion of his retirement
that a group of his former residents
decided to request the editors of the
Canadian Journal of Surgery to dedi
cate part of an issue to their teacher.
This has now become reality in the
publication of the 10 papers in this
issue (pages 11 to 48). While Bob
8

Mustard has contributed to the litera
ture on anticoagulants, esophageal can
cer, hiatal hernia, gastrointestinal bleed
ing and trauma, it is in the area of
head and neck surgery that his interests
and energy have found their greatest
influence. It is appropriate therefore
that such homage reflect this in
terest by including only papers dealing
with head and neck disease by Bob
Mustard’s students, colleagues and as
sociates in other fields.
While head and neck surgery has
commanded the interest of great general
surgeons such as Kocher, Billroth,
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Trotter and Crile, its position in the
field of general surgery in Canada has
not yet been completely defined. Bob
Mustard, in this area particularly, has
achieved a standard of patient care and
operative skill that is indeed exemplary.
The 10 articles in this issue are a
result of the stimulation he has given
to those privileged to work with him
during his career-long devotion to the
care of the patient with head and neck
disease.
I rving B. R osen , md , frcs [c], facs
J ohn A. P almer , md , frcs [c], facs

Department of surgery,
University of Toronto,
Toronto, Ont.
Ed. note. — The editors of this journal
are happy to acknowledge the
spontaneous contributions of men
who have benefited from contact
with Dr. Robert Mustard. We are
pleased to observe these expressions
of admiration for a fine surgeon
and wish to recognize the considerable
efforts of Drs. I. Rosen and
J. A . Palmer in making possible the
presentation of this material. We
are also pleased to be associated
with a journal that is capable of
handling such expressions of warmth
and affection. — C.B.M. and L.D.M.
THE CANADIAN JOURNAL OF SURGERY

The Reliability and Validity of Clinical Reporting

The paper by McLorie, Orovan and
Lee in this issue (page 90) is interesting
because it raises a number of methodologic issues in conducting and report
ing clinical studies. The current state
of the art suggests that well conducted
clinical studies should include clear
definitions of what constitutes the
cases studied and whether these criteria
permit cases to be determined in retro
spective studies by a blinded observer.
Rates and proportions should be
applied in a quantitative manner and
specialized terms such as efficacy, reli
ability, validity, false positive, false
negative, utility or significance should
be rigidly defined so there is no am
biguity in their application. Possible
biases in data collection and sampling
should be discussed in order to put the
findings in a suitable perspective1 and
if multiple observers are collecting
data, a note should be made about
interobserver agreement. Data should
be analysed with statistical techniques
that present the findings in clear and
appropriate manner.
In their paper McLorie, Orovan and
Lee state that “liver is a very common
site of early distant metastases” with
out enumerating whether “very com
mon” means percentage in the neigh
bourhood of 10 or in the neigh
bourhood of 70 and do not define
“early” as time in the order of a few
months or a few years.
False-positive rates and false-negative
rates depend on disease prevalence2
and consequently estimates simply
derived from a group of cases will
often give biased approximations of
false-positive and false-negative rates.
Sensitivity and specificity can be
estimated by looking at “some” cases

and “some” controls, but their com
plementary rates do not necessarily
give adequate estimates of the false
positives or false negatives. The reader
is asked to accept the position that
“reliability. .. must be judged as
acceptable” without being given ade
quate documentation of the information
used to arrive at this conclusion.
Neither the referral pattern which
provided the 74 liver scans nor the
period of time over which they were
collected has been specified, and one
is unable to judge whether the experi
ence reported here is applicable to
other series or whether there have been
technologic and personnel changes
that now make the cases out of date or
not comparable with those in other loca
tions or times. Inclusion and exclusion
criteria have not been spelled out. The
scanning method is briefly described
and scans “were interpreted by con
sultant physicians” without noting ob
server variations, if any were in fact
observed. No statistical techniques
were applied to the data to determine
the likelihood that these findings are
chance variations.
Other points to be considered when
reporting the results of clinical studies
include use of the terms “significant”,
“incidence” and “parameter”.
Use of the term “significant” in other
than a strictly statistical context is now
regarded as misuse of terminology.3
By definition, incidence is a timerelated measure of occurrence and in
the absence of a statement about time
prevalence or relative frequency prob
ably should be used.
Use of the term “parameter” in other
than its mathematical or statistical sense
is not justified in most of the clinical

literature4 and it would be more ac
curate to use terms such as variable,
variate, dimension, etc., when discus
sing a set of measurements. Articles that
purport to discuss the elements of
screening should make reference to
Sackett and Holland5 and their cited
references when tools for clinical
screening are being assessed.
C harles H. G oldsmith , b sc ,
m

sc, ph D

Professor of biostatistics,
McMaster University,
Hamilton, Ont.
References
1. Sackett DL: Bias in analytic research.
7 Chron Dis 32: 51, 1979
2. F leiss JL: Statistical Methods for Rates
and Proportions, Wiley, New York,
1973
3. Significance of significant (E) N EngI
J Med 278: 1232, 1968
4. A rmitage P: [Letter to the editor.]
Biometrics 33: 765, 1977
5. S ackett DL, H olland WW: Contro
versy in the detection of disease. Lancet
2: 357, 1975
Ed. note.— The article by McLorie,
Orovan and Lee is a classic example
of clinical reporting of case ex
perience— from which valuable con
clusions and guides to treatment
may be obtained. As analyses and
case reporting become refined,
our knowledge of disease and
therapeutic skills may be enhanced.
A t my request, this manuscript
was reviewed by the editorialist who
presents a clear statement about
the requirements of precise clinical
reporting— a statement of principles
which is presented for the enhancement
of more critical reading as well
as more critical writing.— C.B.M.

March 1980 Issue
The March issue of this journal will contain a number of papers which were presented
at the 32nd annual meeting of the Canadian Cardiovascular Society in Quebec City
in October 1979. Several papers from the 48th annual meeting of the Royal College
of Physicians and Surgeons of Canada will also appear in this issue, including the
Canadian Association of Pediatric Surgeons’ guest lecture by Dr. Orvar Swenson,
entitled “Specialization: what it holds for the future of medicine”.
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Hyperalimentation and Cancer
M . D e ite l ,

m d , frcs [c ], facs , fics , facg ,*

M. A le xa n d e r ,
AND L.R . H e w , MB, BS, MRCOG, FACOGf

Over an 8-year period, 106 patients
with cancer who were major operative
risks received intravenous hyper
alimentation (IVH). All were
malnourished, had gastrointestinal
obstruction or had postoperative
complications such as fistulas,
evisceration or intra-abdominal sepsis,
which left IVH as the only means
of achieving anabolism. When IVH
was started preoperatively and
continued postoperatively (34 patients),
no deaths or major complications
occurred. When IVH was first started
after serious complications had
occurred (62 patients), the incidence
of recovery was high; the mortality
was 17.7%. When IVH was given to
cachectic patients whose cancer was
inoperable to enable them to tolerate
radiotherapy or chemotherapy
(10 patients), the mortality was
40.0%. Although this last group is
small, IVH is worthwhile in selected
patients in whom good palliation
life can be obtained. With careful IVH
and improvement in the quality of
technique, the risk of sepsis was
no greater than in patients without
cancer.

des complications postoperatoires
telles que fistules, evisceration ou
infection intra-abdominale, laissant I'HIV
comme seul moyen de realiser
I’anabolisme. Aucun deces ou
complications majeures ne sont
survenus quand I’HIV a ete administree
pendant la periode preoperatoire et
maintenue apres I'intervention
(34 patients). Quand I'HIV fut commencee
apres I’apparition de complications
serieuses (62 patients), on enregistra
fort taux de guerison; la mortalite
fut de 17.7%. Celle-ci fut de 40%
quand I'HIV fut administree a des
patients cachectiques dont le cancer
etait inoperable afin de leur permettre
de tolerer la radiotherapie ou la
chimiotherapie (10 patients). Bien que
ce dernier groupe soit petit, I'HIV
est utile et permet d'obtenir un
soulagement apreciable et une
amelioration de la qualite de la vie
chez certains malades. Avec une
technique d’HIV soigneuse, le risque
d'infection n’a pas ete plus considerable
que chez les patients non cancereux.

Many patients with cancer, as their
disease progresses, become cachectic
with resulting loss of muscle protein.
These patients are often anorectic, and
when the gastrointestinal tract is in
volved mechanical obstruction of the
bowel lumen may also be present. Thus,
the patient is in a catabolic state which
cannot be corrected adequately with
routine enteral diets.
What happens to such a patient
when intravenous hyperalimentation
(IV H )
is administered? Will the
tumour monopolize the nutrients to
the further detriment of the host? Is
this management warranted in view of
the expense? Is it possible to predict
which patients will survive longer and
have an improved quality of life? This
paper outlines the results of a pro
spective study undertaken in an at
tempt to lay down guidelines for this

Au cours d’une periode de 8 ans,
106 patients atteints d'un cancer et
presentant un risque operatoire
important ont recu une hyperalimentation
intraveineuse (HIV). Tous souffraient
de malnutrition, presentaient une
obstruction gastro-intestinale ou avaient
From the department o f surgery, St.
Joseph's Hospital and the University of
Toronto, Toronto, Ont.
* Assistant professor o f surgery,
University o f Toronto
t Fellow, St Joseph’s Hospital
Research Foundation

(

Toronto )

Accepted for publication May 8, 1979
Reprint requests to: Dr. M. Deitel,
St. Joseph’s Hospital, 30 The Queensway,
Toronto, Ont. M 6R 1B5
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FRCs[c]f

form of management for cancer pa
tients.

Clinical Material
From July 1, 1970 to June 30, 1978
at St. Joseph’s Hospital, Toronto, IVH
was given to 106 patients with cancer.
This represents approximately 30% of
all patients who received IVH. There
were 60 men and 46 women, aged 33
to 91 years (mean 55 years). Pertinent,
organized data on each patient was
collected daily on prepared forms be
ginning on June 30, 1970.
After careful evaluation patients
were accepted for IVH if they were
in one o f the following groups:
• Patients who had a loss o f more
than 10% o f body weight within 3
months, with inability to eat (e.g., too
weak, obstruction by malignant tu
mours o f esophagus, stomach or
bowel), or severe anorexia and unwil
lingness to eat (e.g., due to systemic
effects from the carcinoma, psychol
ogic depression, chemotherapy or ir
radiation) .
• Patients with a serum albumin
value less than 3.0 g/dl, particularly in
“ old age” , and more recently, a serum
transferrin value of less than 180
m g/dl. There was often recent hair
loss, nutritional edema, scaling skin,
brittle nails, decubitus ulcers and
anemia.
• Patients in whom anastomosis
had been technically difficult and pos
sibly unreliable, for whom gastro
intestinal rest with anabolism was
desirable, especially when no oral
alimentation was advisable for more
than 7 days; and those with postoper
ative complications, such as fistulas,
prolonged ileus and obstruction or
sepsis, or both.
• Patients who were anergic on de
layed hypersensitivity skin testing1'3 and
had a total leukocyte count o f less than

i.2 x loyi.1
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Many other cancer patients with
nutritional deficiencies whose gastroin
testinal tract could be used were man
aged with appropriate enteral nutrition,
including elemental diets fed down a
fine nasogastric tube.
The patients accepted for IVH were
divided into three groups according to
the reason for referral (Table I).
Group 1

In this group were 34 patients re
ferred for consideration for IVH in the
perioperative period because similar
patients without the benefit of nutri
tional repletion had had prohibitive
morbidity and mortality. The 34 in
cluded patients with weight loss as
great as 15 kg, serum albumin as low
as 1.6 g/dl and those who had very
extensive although resectable malignant
lesions. It may be argued, correctly,
that use of IVH in these malnourished
patients is therapeutic, but for the pur
pose of preventing catastrophic posto
perative complications, IVH may be
regarded as prophylactic.
Group 2

This group comprised 62 patients re
ferred for IVH after serious postoper
ative complications had developed.
These included enterocutaneous fistula,

bowel obstruction, evisceration, perfor
ation, intra-abdominal sepsis and ileus,
some of which were compounded by
radiation enteritis.4
Group 3

Ten severely cachetic patients with
clinically inoperable cancers who re
ceived IVH in an attempt to improve
nutrition before and during courses of
radiotherapy and chemotherapy, made
up group 3.
With IVH, patients received daily
35 to 50 carbohydrate Cal/kg plus 1.5
to 2.4 g/kg of amino acids infused
continuously into a central vein,5'7 as
well as 500 ml of 10% soybean oil
emulsion (Nutralipid®) by peripheral
vein two or three times weekly to sup
ply essential fatty acids.8,9 Electrolytes,
vitamins and trace elements were added
in the hospital pharmacy where all
solutions were prepared.10
In many patients, as soon as the
ileus resolved or enterocutaneous fis
tulas stopped draining, elemental diets
were added to the treatment regimen;
this allowed IVH to be discontinued
earlier.
These chemically defined diets, where
use was possible, were given full
strength as frequent sips with water or
half strength down a fine feeding
tube.6,11

Results

The overall mortality in the three
groups (Table I) was 14.1%—0% in
group 1, 17.7% in group 2 and 40.0%
in group 3. The mean duration of
treatment was 20 days in group 1, 27
in group 2 and 16 in group 3. Once
started, IVH was given until the pa
tient either improved sufficiently to
take adequate calories and protein enterally or deteriorated.
In group 1 there were no postoper
ative complications of importance. The
sites of cancer are shown in Tables II
to IV. When the malignant tumours
were separated by anatomic site, differ
ences in mortality were noted (Table
III). Of the 24 patients with serious
complications following operations for
cancer of the colon and rectum,
only 1 patient died (4.2%). However,
when IVH was indicated for complica
tions following operations on the eso
phagus, pancreas or bladder, the mortal
ity ranged from 33.3% to 50.0%. Of the
14 patients with complications following
operations for gastric cancer, who re
quired IVH, 2 died (14.3%). In
group 3 (Table TV), one patient who
had a fixed carcinoma of the cervical
esophagus is alive 6 years following
IVH and radiotherapy, with no clinical
evidence of recurrent disease.

Table II— Site of Cancer in 34
Group 1 Patients
Table I—Indications for Intravenous Hyperalimentation (IV H ) in Cancer Patients
Duration of IVH, d
No. of ---------------------------- No. of
patients Mean
Range deaths

Group

Indication

1
2
3

Perioperative nutritional support
Postoperative complications
Inoperability and severe cachexia

No. of
patients

Site of cancer
Esophagus
Stomach
Pancreas
Colon and rectum
Prostate
Cervix uteri
Urinary bladder

Mortality, %

34
62
10

20
27
16

7 - 51
7-64
7 - 32

0
11
4

0
17.7
40.0

106

21

7-64

15

14.1

7
10
3
9
1
3
1

Table III—Site of Cancer, Indication for IVH and Mortality in 62 Group 2 Patients
Main postoperative indication

Site of cancer
Esophagus
Stomach
Ampulla of Vater
Pancreas
Small bowel
Colon and rectum
Cervix uteri
Corpus uteri
Vagina
Urinary bladder

No. of
patients

Gastrointestinal
fistula

3
14
1
5
2
24
3
1
1
8

2
7
1
3

62

12

Bowel
obstruction

34

No. of
deaths

Mortality, %

1

4

1
4

33.3
14.3
0
40.0
0
4.2
0
0
100.0
50.0

11

17

11

17.7

1
3

4
—

1
1
4

—

1
1
5
2

—
—

—
—

/

2
—

1
—
—

—
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1
2

—

—

—

15
1
1
1
3

Ileus,
perforation,
intra-abdominal sepsis,
evisceration
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an average of 19.5 days with no mor ence in tumour weight:body weight
bidity or mortality. When serious com ratio, while IVH restored body weight
plications were already established be and immunocompetence. Furthermore,
fore referral for IVH (our group 2), cell cycle specific chemotherapeutic
the mortality was 17.7%. Mortality agents, such as 5-fluorouracil, are more
was frequently related to previous mal effective when all the cells of a tumour
nutrition as well as to postoperative population are metabolically active and
undergoing mitosis, so that stimulation
complications.
Rapidly growing cancer produces of growth would be an advantage dur
catabolism. The cancer extracts nu ing chemotherapy.3,13,18 Clinically, tu 
trients which would otherwise be util mour growth is not enhanced by IVH
ized for the metabolic needs of the during chemotherapy, while gain in
host.13 Hypoalbuminemia develops and body weight is achieved.3’13 The patients
so, frequently, does anergy (which is a who receive IVH tolerate larger doses
reflection of impaired cell-mediated im of chemotherapeutic agents, have an
munity and possibly of humoral and increased rate of tumour response, and
phagocytic defects). Anergy can be de undergo reversal of the catabolic pro
termined by skin tests using recall an cess in the rest of the body.3,12,13
An increased incidence of septic
tigens: purified protein derivative,
mumps, Candida and streptokinase- complications might have been expected
streptodornase. Pietsch and Meakins2 in our protein-depleted, frequently aner
found that anergy correlated with in gic patients. However, using a strict
fection and mortality, and Law, protocol for asepsis, we had only two
Dudrick and Abdou14 were able to cases of sepsis caused by the subclavian
restore immunocompetence to patients catheter, a rate of 1.9%.19 Using aseptic
with protein-calorie malnutrition by management, Copeland, Daley and D u
administering IVH. Skin testing was drick3 had a catheter sepsis rate of
added to our nutritional assessment 2 1.6%. Thus, when meticulous technique
years ago. Anergy was found in ap is used, the risk of sepsis with IVH
proximately 85% at the time of referral in cancer patients is no greater than
for IVH in group 1, and in almost that in noncancer patients.13,19
There were a number of complica
100% of patients in groups 2 and 3.
In group 1, more than 80% converted tions in patients who underwent oper
to skin test reactivity within 12 days ation for malignant disease of the large
on IVH, and serum albumin and trans bowel, especially leaking anastomoses
ferrin values and total lymphocyte with resultant enterocutaneous fistulas
(Table III). In spite of this, the mortal
counts rose or were maintained, even
though a variety of major operations ity of 4.2% when this complication
were carried out on these patients. was treated with IVH was favourable
Copeland, MacFadyen and Dudrick15 compared with that of cancer in the
found that malnourished cancer patients esophagus, pancreas and bladder.
Nutritional repletion has improved
given IVH in whom skin test reactivity
was restored had uncomplicated oper the prognosis in patients with those
ations and a better response to chemo cancer lesions which have produced
therapy; anergy was present and per malnutrition. We found the best results
sisted during radiotherapy, although in depleted patients when the tumour
was completely resectable and when
satisfactory nutrition was maintained.
Although our patients with advanced IVH was started preoperatively. Even
cancers who required IVH in order to when commenced after life-threatening
permit tolerance to radiotherapy or postoperative complications had oc
chemotherapy were a small group curred, a high rate of recovery could be
(group 3) so that no firm conclusions achieved. We believe this justifies the
can be drawn, important work has been cost and effort involved. With respect
done by others.3,13,1518 Irradiation re to advanced, inoperable cancers, IVH
duces replication of intestinal mucosal should be reserved only for those nutri
cells and leads to autodigestion of mu tionally depleted patients who can
cosa by enzymes stimulated by oral in obtain appreciable palliation from
take, as well as to anorexia, nausea, radiotherapy or chemotherapy with im
malabsorption and diarrhea.4,16 All provement in the quality of life.
these are minimized by IVH, which
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morbidity and mortality in the 34 pa
tients in group 1 who received IVH
preoperatively is noteworthy. Identical
figures were reported by Copeland,
MacFadyen and Dudrick12 who gave
IVH in the perioperative period to 26
malnourished patients with cancer for

T a b le IV — S ite o f C a n c e r in 10 G ro u p 3
P a tie n ts

S ite o f c a n c e r
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R e c tu m
U r in a r y b la d d e r
Lung
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p a tie n ts
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1
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N o. of
d e a th s *
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—
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1
1
4
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Treatment of Parotid Neoplasms
R om an J. D ykun , md , M ervyn D e it e l , m d , fr c s [c ], fa cs , fic s ,
Z enon J. B orow y , md , b sc ( m ed ), fr cs [c ] and
Stanley J ackson , md

Over a 25-year period 124 patients
w ere admitted to St. Joseph’s Hospital,
Toronto with parotid neoplasms; 102 had
benign and 22 had malignant lesions.
Of 75 pleomorphic adenomas, 26 were
enucleated and 11 of them (42%)
recurred; no instances of recurrence
followed parotidectomy. In 19 patients
with W arthin’s tumour there were no
recurrences following any of the methods
of excision. Mucoepidermoid carcinoma
occurred in nine patients; eight tumours
w ere of low-grade malignancy. All were
treated by parotidectomy and there were
no recurrences. Four patients had
malignant mixed tumour— two with
long-standing parotid masses; in three
patients this malignant tumour occurred
years after regional radiotherapy.
Facial weakness was permanent in
three patients after total parotidectomy.
The correct treatment of parotid
neoplasms is superficial parotidectomy
or, for deep lobe tumours, total paro
tidectomy. Radiotherapy is used for
unresectable or suspected residual
carcinoma.

En 25 ans, 124 patients souffrant d'un
neoplasme de la parotide ont ete regus
au St. Joseph's Hospital de Toronto;
102 etaient porteurs de lesions benignes
et 22 avaient des lesions malignes.
De 75 adenomes pleomorphes, 26 furent
enuclees et 11 (42% ) recidiverent;
aucune recidive n'est survenue apres la
parotidectomie. Chez 19 patients ayant
une tumeur de Warthin, il n’y a eu
aucune recidive, quelle que fut la
methode d'excision. Un carcinome mucoepidermoide est survenu chez neuf
patients; huit tumeurs etaient d'un faible
degre de malignite. Tous subirent une
parotidectomie sans qu'il n’y ait de
recidive. Quatre patients avaient des
tumeurs de malignite mixte dont deux
etaient porteurs de masses parotidiennes
de longue date; chez trois patients,
cette tumeur apparut des annees apres
une radiotherapie regionale. Trois
patients eurent une faiblesse faciale
permanente apres la parotidectomie
totale.
Le traitement approprie des neoplasmes parotidiens est une parotidec
tomie superficielle ou, pour les
tumeurs des lobes profonds, une
parotidectomie totale. La radiotherapie
est utilisee pour les carcinomes
non resectables ou lorsqu’on soupconne une lesion residuelle.

advances in a review of our experi
ence over 25 years (1952 to 1977) of
all patients with histologically proven
parotid neoplasms admitted to St.
Joseph’s Hospital in Toronto. Initial
information was compiled from the
hospital records. Follow-up data were
obtained from the St. Joseph’s Hos
pital Tumour Registry and from
answers to questionnaires mailed to
the individual surgeons and to the
patients themselves (or their im
mediate families). Autopsy findings
were included whenever possible. Fol
low-up until death or to the present was
achieved in 91% (113 of 124 patients).

Clinical Material and Findings
Table I shows the types of neoplasms
encountered in this series; 102 lesions
(82.2%) were benign and 22 (17.7%)
were malignant. Discussion will be
confined to those neoplasms which,
because of their high incidence (pleo
morphic adenoma, Warthin’s tumour
and mucoepidermoid carcinoma) or the
presence of important features (malig
nant mixed tumour and adenoid cystic
From the department of surgery,
carcinoma), allow us to make useful
St. Joseph’s Hospital and the University
of Toronto, Toronto, Ont.
observations.
Accepted for publication May 8, 1979
Pleomorphic Adenoma
Reprint requests to: Dr. M. Deitel,
This tumour was most commonly
St. Joseph’s Hospital (Toronto)
The management of parotid neoplasms found in middle-aged women, and the
Research Foundation,
has advanced since the pioneering female preponderance was striking
30 The Queensway, Toronto, Ont.
M6R 1B5
description by Janes.1 We noted these (female:male, 46:29). The age range
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Table I—Classification of Parotid Neoplasms
in 124 Patients Admitted to St. Joseph’s
Hospital, Toronto, between 1952 and 1977

Tumour

No. of
patients

Benign
Pleomorphic adenoma
Warthin’s tumour
Benign lymphoepithelial
lesion
Oncocytoma
Papillary cystadenoma
Lipoma
Neurilemoma
Malignant
Mucoepidermoid carcinoma
Malignant mixed tumour
Adenoid cystic carcinoma
Acinic cell tumour
Epidermoid carcinoma
Undifferentiated carcinoma
Lymphosarcoma
Total

%

75*
19

60.5
15.3

3
2
1
1
1

2.4
1.6
0.8
0.8
0.8

9
4
2
2
2
2
1

7.3
3.2
1.6
1.6
1.6
1.6
0.8

124

99.9

*lncludes 3 patients referred for treatment
of recurrent tumour after enucleation per
formed elsewere.

was wide (Fig. 1). The median age
was in the fifth decade.
Almost all these tumours were
treated by surgery alone. In only two
tumours, suggestive of cellular atypism
but not of frank malignancy, was
radiotherapy added postoperatively
(Table II).
Two patients with superficial pleo
morphic adenomas underwent minor
excision under local anesthesia due to
an error in diagnosis (the tumours were
thought to be sebaceous cysts). In one
of the patients no further procedure
was carried out until the tumour re
curred 20 years later. It was then
treated by superficial parotidectomy.
The second patient underwent prophy
lactic superficial parotidectomy to re
move the residual tumour within 2
weeks of the initial excisional biopsy.
This patient has been followed up for 3
years and so far there has been no
recurrence of the tumour.
In the early 1950s, during the ini
tial years of our review, enucleation
or “shelling-out” of the tumour mass

FIG. 1—Incidence of
adenoma according to age.

Table II—Primary Surgical Procedures Used
to Treat 75 Patients with Pleomorphic Ade
noma (1952 to 1977)*

Procedure
Enucleation
Partial parotidectomy (with wide
normal border)
Superficial parotidectomy
Total parotidectomy with preser
vation of facial nerve

No. of
patients
26
13
28
8

*2 patients received radiotherapy postoper
atively.

was the accepted operative treatment.2
Due to subsequent reports of inade
quate tumour removal by this proce
dure, superficial parotidectomy became
popular.3 In recent years, superficial
parotidectomy was the procedure most
commonly used, yet enucleation was
still performed by a few surgeons.
Eleven patients had recurrent pleo
morphic adenoma and in all the tumour
had previously been enucleated. Thus,
tumour recurrence after enucleation
was 42% (11 of 26). Three of these
11 patients were referred for surgery
after enucleation performed at other

Can you name
the i.v. fat em ulsion
you are u sin g?
NUTRALIPID® is the new name for the I.V. fat emulsion
that you have known and trusted for years. From now on,
it’s NUTRALIPID® , but your patient will be getting
the only fat emulsion that has been safely used for more than
15 million patients world-wide.
Only the name has changed.

NUTRALIPID

The nam e to rem em ber

pleomorphic
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hospitals; in 2, the recurrent tumour parotid. Of the nine tumours, eight
occurred 12 and 20 years, respectively, were of low-grade malignancy and one
after enucleation. This suggests that was of medium-grade malignancy. The
enucleations done recently may yet re average age of the patients with this
sult in further recurrence.
tumour was 46 years (range 10 to 85
The most common site of recurrence years). Five patients were male and
was within the substance of the parotid four were female.
gland. However, in three patients, tu
Of the low-grade tumours involving
mour seeding of the incision line must the superficial lobe, three were re
have occurred, since tumour nodules moved by total parotidectomy and two
appeared in the scar. One of these pa by superficial parotidectomy, with one
tients had a second recurrence and patient receiving postoperative radio
required a second reoperation.
therapy. The other two tumours, which
Of the 75 pleomorphic adenomas, were less than 1 cm in diameter and
8 (10.7%) involved the deep lobe of were situated in the lower pole of the
the parotid. In all eight patients, total parotid were removed by partial paro
parotidectomy with preservation of the tidectomy together with a wide border
facial nerve appeared to eradicate the of normal tissue, after the facial nerve
disease, and no patient has had recur was first defined. The patient with the
rent tumour.
low-grade malignant tumour involving
Superficial parotidectomy is the cor the deep lobe was treated by total paroti
rect treatment for superficial lobe tu dectomy with preservation of the facial
mours. However, there was no recur nerve and by postoperative irradiation.
rence after partial parotidectomy that The medium-grade malignant tumour
10-year-old boy. He was treated by
included removal of the tumour mass
with a wide cuff of normal parotid tis of the superficial lobe occurred in a
sue; in this procedure, the facial total parotidectomy with preservation
nerve was traced out and when the of the facial nerve and removal of the
surgeon found that the gland was liber upper jugular lymph nodes which were
ated far beyond palpable tumour, the found to be free of disease. Postopergland was transected without tracing atively he received external radiother
out more remote nerve branches.
apy to the face and to the neck ipsilaterally. In this group there have been no
recurrences, and seven patients have
Worthin’.i Tumour
been followed up for more than 5
This tumour was most common in years.
men (13 men, 6 women) between the
ages of 55 and 60 years (no such tu
Malignant Mixed Tumour
mour was found in patients younger
than 30 years) (Fig. 2). A variety of
This neoplasm occurred in four pa
surgical procedures were used (Table tients (two men and two women) whose
III). There have been no recurrences ages ranged from 40 to 78 years (aver
so far.
age 60 years). In two the tumour arose
This neoplasm was characterized by in long-standing parotid masses that
initial rapid enlargement and often had been present for 10 and 26 years.
to 2 cm in diameter within 2 months.
Three of the four patients had had
Because of this, the tumour was radiotherapy to the region of the in
commonly
misdiagnosed preopera- volved parotid years before the pres
tively as a parotid malignant tumour entation of the carcinoma. In one pa
or cyst (in 8 of the 19 patients).
tient with pleomorphic adenoma initial
ly, inadequate enucleation had been fol
lowed by external radiotherapy. Twen
Mucoepidermoid Carcinoma
ty-six years later, the patient presented
Mucoepidermoid carcinoma was the with a rapidly growing mass. Super
commonest malignant tumour of the ficial parotidectomy was carried out
and the mass was found to be a
Table III— Surgical Procedures Used in 19
Patients w ith W arthin’s Tumour

Procedure

FIG. 2—Incidence of Warthin’s tum
our according to age.
16

Enucleation
Partial parotidectomy
Superficial parotidectomy
Total parotidectomy w ith
preservation of facial nerve

No. of
patients
7
3
7
2
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malignant mixed tumour. Another pa
tient had Hodgkin’s lymphoma of the
right axillary lymph nodes and had
received radiotherapy to the upper
body, including the right face. Twelve
years later excision of a rapidly grow
ing neoplasm of the right parotid was
found to be a malignant mixed tumour.
The third patient had a malignant
mixed tumour in the left parotid 5
years after radiotherapy for basal cell
carcinoma of the left cheek.
The malignant mixed tumours were
removed by total parotidectomy with
preservation of the facial nerve in one
patient and superficial parotidectomy
in two. There have been no recurrences
after follow-up of 4 to 11 years. The
fourth patient presented with complete
unilateral facial paresis due to involve
ment of tumour, but because of ad
vanced age and debility, underwent on
ly incisional biopsy for diagnosis fol
lowed by radiotherapy. He died soon
afterwards of unrelated causes.
Surgical Complications

The complications of parotid surgery
are shown in Table IV. Late complica
tions were those that persisted for more
than 8 months (facial nerve recovery
was not observed after this time).
The commonest early complication was
slight facial weakness, usually involving
the ramus mandibularis. It occurred in
14 (28%) of all superficial parotidec
tomies, 5 (27%) of all total parotidec
tomies, 3 (8%) of all enucleations and
2 (10%) of all partial parotidectomies.
Usually within 2 weeks the lower lip
weakness resolved. However, in three
patients who underwent total parotidec
tomy (17% of all total parotidectomies),
weakness of muscles innervated by the
mandibular nerve branch was per
manent.
Frey’s syndrome was acknowledged
in three patients (2.5%), but this figure
would likely be higher if patients had
been questioned intensively. None of
the affected patients were troubled by
Frey’s syndrome after its cause had
been explained to them.
Table IV— Complications of Parotid Surgery

Complication

No. of
patients

Early
Facial weakness
Hematoma
Seroma
Salivary fistula

24
2
2
1

Late
Facial weakness
Frey’s syndrome

3
3
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Discussion and Review of
the Literature

A review of our experience and
perusal of the literature reveals im
portant facts concerning these parotid
neoplasms.
Benign Pleomorphic Adenoma
The term “mixed tumour”4 intro
duced in the 19th century, emphasized
the supposed dual origin of the tumour
from epithelial and mesenchymal cells.
However, the histogenesis of this tu
mour is now considered to be from
epithelial tissue. Thus, pleomorphic
adenoma is the preferred term as it
stresses the epithelial origin and his
tologic features, such as mucoid or
pseudomyxomatous formations and
pseudocartilagenous hyalin. This com
monest salivary gland tumour consti
tutes 70% of benign growths.5 The ma
jority are found in the parotid gland,6
commonly in the superficial lobe.7
Pleomorphic adenomas appear most
often in women in the fourth decade.8
Our findings concur with those in the
literature.
Worthin’s Tumour (Papillary
Cystadenoma Lymphomatosum)

Mucoepidermoid Carcinoma
Although given various designations
since the late 19th century, Stewart,
Foote and Becker13 in 1945 introduced
the term mucoepidermoid carcinoma.
This neoplasm accounts for 5% to
10% of parotid tumours and occurs
between the ages of 20 and 60 years,
with almost equal distribution between
the sexes,8 as in our study. These tu
mours, which contain squamous cell
elements and glandular mucus-secreting
cells, are divided into low, intermediate
and high grades of malignancy.14 Some
workers maintain that very low-grade
malignant mucoepidermoid tumours
are benign,15 but this remains contro
versial. After adequate surgery, prog
nostic indicators include the degree of
histologic differentiation and absence of
tumour at resection margins. Five-year
survival of patients with low-grade tu
mours is 90%, with medium-grade tu
mours 80% and with high-grade
tumours 31%.16
Malignant Mixed Tumour
These carcinomas, 5% of parotid
neoplasms, contain some areas resem
bling benign pleomorphic adenoma. The
majority occur in women, with an
average age of 60 years,8 and arise
either de novo or from malignant trans
formation in a long-standing benign
pleomorphic adenoma.17 After resec
tion, local recurrence or metastasis to
lung or bone occurs in 30%, with a 5year survival of 77% .17
In our series, malignant mixed tu
mour made up 3% of neoplasms and
was equally divided between the sexes.
The finding that in three of the four
patients this tumour developed after
regional radiotherapy suggests that ir
radiation may cause malignant change
in benign pleomorphic adenomas and in
normal parotid tissue. Our assumption
finds support in the current literature.18

6 and 7 years, respectively. A second
operation in both patients (one required
radical resection of the pinna, part of
the mandible and part of the temporal
bone) followed by radiotherapy has re
sulted in no recurrence 3 and 2 years,
respectively, after reoperation.
Surgical Treatment of Parotid
Neoplasms
Since 1808 when the first parotidec
tomy was reported,19 surgeons have
sought a way of eradicating this usually
benign disease without jeopardizing
the function of the facial nerve.
In this context, management of the
pleomorphic adenoma has been contro
versial. Brown, McDowell and Fryer2
in 1950 advocated enucleation of pleo
morphic adenomas through a preauricular skin incision extending to the
neck, thus allowing the surgeon to iden
tify the facial nerve if necessary. With
this approach in 75 patients who had
pleomorphic adenoma, there was no
facial paralysis or recurrence up to 10
years after operation.
On the contrary, Tabah,3 stressing
the inadequacies of enucleation, as
evidenced by recurrence rates of 30%,
advocated the use of superficial paro
tidectomy based on the earlier work of
Janes.1 The reasons for recurrence after
enucleation were twofold. First, the
capsule of the pleomorphic adenoma
was actually a “pseudocapsule” with
strands of tumour penetrating into sur
rounding parotid.20 Second, enucleation
did not define facial nerve branches
and, for fear of injuring the nerve, the
surgeon may not remove the tumour
mass completely. Superficial parotidec
tomy, which systematically removes the
parotid while exposing the facial nerve,
overcomes these drawbacks. In our
series, patients who underwent enuclea
tion, followed for up to 25 years, have
a 42% recurrence rate; yet superficial
parotidectomy or, for deep lobe tu
mours, total parotidectomy with nerve
preservation has resulted in no recur
rences.
Very recently, McEvedy and Ross21
and Rafla-Demetrious22 have advocated
enucleation and radiotherapy for pleo
morphic adenomas. They claim that
this form of management resulted in
many fewer recurrences than enuclea
tion and fewer permanent facial palsies
than superficial parotidectomy. In a
5- to 12-year follow-up,21 73 primary
pleomorphic adenomas treated by
enucleation and postoperative irradia
tion resulted in recurrences in two pa
tients (2.7%) and permanent facial
weakness in four patients (5.5%).
In our study recurrence occurred up

This tumour, named after the Amer
ican pathologist who described it in
1929,9 constitutes 5% to 10% of par
otid neoplasms. There is a high predi
lection for men, with a peak prevalence
in the fifth decade, and bilaterality in
5% .8 Our study supports these findings,
although in this series the tumour con
stituted 15% of parotid neoplasms.
While the tumour is composed of epi
thelial cystic and lymphoid tissues, the
most widely accepted theory is that it
originates from salivary ducts.10 It is
this ductal origin that makes radio
isotope scanning11 of the parotid help
ful in diagnosing Warthin’s tumour.
Radioisotope scanning is carried out
30 minutes after intravenous injection
of technetium-99m. Since Warthin’s
tumour is derived from ductal epithe
lium, it is able to extract and secrete
this element. The tumour lacks commu
nication with the normal parotid ductal
system and thus the radioactivity is
trapped,11 giving a “hot” appearance
on scanning. Noyek and associates12
claim that a hot nodule is diagnostic of
Warthin’s tumour. In our series,
Warthin’s tumour was commonly mis
diagnosed preoperatively. Thus, radio
isotope scanning may be a valuable ad
ditional diagnostic aid in men over 40
years of age with bilateral parotid neo
plasms or with rapid initial enlarge
ment of a parotid mass.

Duct lining and myoepithelial cells
arranged as duct-like structures or
clumped around cystic spaces8 are
characteristic features of adenoid cystic
carcinoma. It makes up 1.2% of
parotid neoplasms and occurs most
frequently in older women. This slowgrowing tumour recurs locally within
10 years or metastasizes to brain,
lymph nodes or bone via hemic, lym
phatic or perineural channels in 50%
of patients.17 The two patients with this
carcinoma (1.6% of our series) were
middle-aged women. After primary
surgery, tumour recurred locally within
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to 20 years following enucleation;
therefore, further recurrences may yet
arise in patients reported by McEvedy
and Ross.21 There was no recurrence or
permanent facial palsy in our patients
treated by superficial parotidectomy, so
enucleation followed by radiotherapy
would appear not to be as good a form
of therapy. Also, the fact that irradia
tion may induce malignant transforma
tion18 would contraindicate its use on
patients with benign pleomorphic
adenoma.
The surgical management of Warthin’s tumour in our series included all
methods, and has resulted in no recur

rence. These results are corroborated by
others, who conclude that Warthin’s
tumour is almost never clinically re
current.23 Warthin’s tumour may be
suspected preoperatively when a hot
nodule is present on scanning. But
since the parotid mass may still be
a benign pleomorphic adenoma or a
malignant tumour, we recommend
superficial lobectomy for Warthin’s
tumour involving the superficial lobe.
Warthin’s tumour involving the deep
lobe should be removed by total paro
tidectomy with preservation of the
facial nerve.
Our surgical management of malig

Time for a change
in the way you write i.v. fat emulsion.
Because the one you use has a new name.
NUTRALIPID®. Your patients will still receive the same effective,
reliable fat emulsion you have been using for years,
and you will be using NUTRALIPID®
for the same indications as before.
Only the name is changed.

NUTRALIPID

nant parotid neoplasms is similar to
that advocated by Mustard (personal
communication,
1978).
Low-grade
mucoepidermoid carcinoma of the
superficial lobe is adequately treated by
superficial lobectomy, while deep lobe
tumours are removed by total paroti
dectomy with facial nerve preservation.
Low-grade mucoepidermoid carcinoma
following adequate surgery appears to
run a benign course (Mustard RA: Per
sonal communication, 1978).17 Mediumand high-grade mucoepidermoid carci
nomas are removed by total parotidec
tomy with nerve preservation. A
radical neck dissection is performed if
lymph nodes are involved, and post
operative irradiation is added if residual
tumour is suspected. The prognosis is
poor.17
Malignant mixed tumour and adenoid
cystic carcinoma are excised by total
parotidectomy with preservation of the
facial nerve, and a radical neck dissec
tion is performed if indicated. Radio
therapy is often administered.
Needle biopsy is performed for tissue
diagnosis only in patients with ad
vanced, grossly incurable malignant di
sease. These patients are then referred
for radiotherapy. Although needle
biopsy is practised in Sweden24 for diag
nosing benign and malignant disease,
we strongly discourage this for fear of
tumour seeding.
The facial nerve is rarely sacrificed.
However, when it is grossly infiltrated
with tumour, the nerve is resected but
with sparing of the branches to the
eyelids in order to prevent exposure
keratitis. If possible, primary nerve
grafting is performed at the time of
operation.
Complications of Surgery
In our series facial weakness was
either temporary, due to traction on the
nerve at the time of surgery, or per
manent, due to substantial nerve injury
in three patients who had total paroti
dectomy. Nerve branches to the lower
face were commonly affected because
of the poor anastomoses in this region.
Frey’s syndrome may occur in the
region of previous parotid surgery due
to abnormal neural connections formed
postoperatively between parasympa
thetic fibres to the parotid and sym
pathetic fibres to sweat glands.17 Thus,
eating stimulates both salivation and
sweating.
Great advances in the understanding
of the pathology and management of
parotid neoplasms have been made in
the past 25 years. Further advances and
refinement of this knowledge are anti
cipated.
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Verrucous Carcinoma of the Oral Cavity:
Management by Radiotherapy and Surgery
H ugh P. Burns,

mb , frcs ,*
and J ohn A.

Verrucous carcinoma is a distinct
nonmetastasizing variant of well
differentiated squamous cell carcinoma.
It is frequently found in the oral
mucosa, often in association with the
more common type of metastasizing
squamous cell carcinoma. In many
centres radiotherapy is not used to treat
verrucous carcinoma because this
tumour is thought to be radioresistant
and because “anaplastic transformation”
has been reported following such
therapy. In a series of 37 patients,
30 received radiotherapy, either alone or

combined with surgery. Anaplastic
transformation was not encountered.
The best results were obtained with
aggressive treatment which included
both surgery and radiotherapy.
Le carcinome verruqueux est une
variante non metastatique distincte de
I’epithelioma malpigien de la peau
bien difference. II est frequemment
rencontre dans la muqueuse buccale,
souvent associe a ('epithelioma malpighien metastatique plus courant. Dans
plusieurs centres, on n’utilise pas la
radiotherapie dans les cas de carcinome
verruqueux parce que cette tumeur est
consideree radioresistante et parce
qu'une “transformation anaplastique” a
deja ete signalee apres un tel
traitement. Dans notre groupe de 37
patients, 30 ont regu de la radiotherapie
ou seule ou associee a la chirurgie.
On n’a pas observe de transformation
anaplastique. Les meilleurs resultats
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ont ete observes avec un traitem ent
agressif qui comprenait chirurgie et
radiotherapie.

In 1948, Ackerm an1 first used the term
“verrucous carcinom a” to describe this
distinct variant of well differentiated
squamous cell carcinoma. He delineated
the peculiar clinical and pathological
characteristics of this group of neo
plasms, emphasizing the following
features: Most lesions occur in elderly
men, usually on the buccal mucosa and
lower gingiva. Tobacco chewing may
be of etiologic importance. The lesions
have a warty, papillomatous appear
ance, usually grow slowly, but may be
extensive, tending to invade local
structures (e.g., bone) (Figs. 1 and 2).
With coexisting infection the regional
lymph nodes are often enlarged and
tender, but metastasis to local lymph
nodes is most unusual and distant
metastasis has not been docum ented.
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Microscopically these lesions are ex
tremely well differentiated and have
papillary surface projections and downgrowths of club-shaped, fingerlike
processes of squamous epithelium (Figs.
3 and 4). Hyperkeratosis is a prominent
feature. The advancing margin of the
tumour is associated with a prominent
chronic inflammatory infiltrate.
The oral cavity is the most common
site. Verrucous carcinoma is said to
account for approximately 5% of all
squamous cell carcinomas within the
oral cavity.2 Other sites include the
larynx, external genitalia, nasal fossa
and esophagus.
The role of radiotherapy in man-

aging these tumours has been contro
versial, because they are considered to
be radioresistant; in a number of
instances “anaplastic transformation”
has apparently occurred following
radiotherapy. In their review of 105
cases, Kraus and Perez-Mesa3 indicated
that radiotherapy was used in 17 pa
tients and failed to control the lesion

in all. In 4 of the 17 patients there was
a sudden alteration in the character of
the lesion to an anaplastic pattern.
These lesions grew rapidly with distant
metastasis, and death, attributable to
the tumour, followed in three pa
tients.3,4 Five other cases of similar
transformation have been reported.5'7
The purpose of this paper is to
review the results of therapy in 37
patients with verrucous carcinoma of
the oral cavity.
Patients and M ethods

FIG. 2— Verrucous carcinoma with
associated leukoplakia. Warty tumour
nodule arising from right alveolar ridge
is verrucous carcinoma which also in
volves adjacent buccal mucosa. Leuko
plakia is quite extensive throughout oral
cavity and can be seen extending on
to adjacent soft palate and tonsillar
pillar. In contrast to tumour in Fig. 1
this lesion would be difficult to manage
by surgical excision alone, and should be
treated by combined radiotherapy and
surgery.

In the Toronto area, the majority of
new patients with head and neck car
cinoma are referred to the Princess
Margaret Hospital (a radiotherapy
centre) for assessment before therapy.
The 15-year period 1960 to 1975 was
chosen for the present study.
The records of all patients with
lesions of the oral cavity for which the
histologic diagnosis was verrucous car
cinoma, well differentiated squamous
cell carcinoma, pseudoepitheliomatous hyperplasia and benign papil
lary hyperkeratosis, together with all
tumours suspected clinically of being
verrucous in type were reviewed for
the 15-year period. More than 500
cases were reviewed, of which 37 were
accepted as true verrucous carcinoma.
The clinical charts, photographs,
pathology reports, roentgenograms and
microscopic slides were examined in all

FIG. 3—Typical low-power microscopic appearance of verrucous carcinoma.
Squamous epithelium has become greatly thickened and thrown up into ruga) folds
with cleft-like spaces between them. Club-shaped fingers of hyperplastic epithelium
push rather than infiltrate into deeper tissues. Normal buccal mucosa is present at
right margin (hematoxylin and eosin, reduced by 22% from X15).

FIG. 4— Higher magnification of lesion
in Fig. 3 illustrating well differentiated
nature of deeper invading portions of
tumour. Normal maturation sequence and
cell polarity remain, and pleomorphism
and atypia characteristic of typical
squamous cell carcinoma are entirely
lacking. Prominent lymphocytic infiltrate
is present at advancing margin (hemato
xylin and eosin, reduced by 51% from
X 150).

■■■

FIG. 1— Typical verrucous carcinoma
arising front the left buccal mucosa. Such
lesions without associated leukoplakia are
often cured by wide local excision.
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of recurrent verrucous carcinoma. The
seventh patient was lost to follow-up.
Nineteen patients received a com
bination of operation and radiotherapy.
This was not planned combination
therapy but rather surgical excision be
cause radiotherapy was unsuccessful,
or vice versa. Of these 19 patients, 7
were alive and well 4, 4, 5, 7, 7, 8 and
15 years following completion of treat
ment; 1 patient died postoperatively of
myocardial infarction; 4 patients died
of unrelated disease 2, 2, 4 and 4
years after treatment; 2 patients died
of their verrucous carcinoma 1 and 2
years after treatment and 3 patients
died of associated squamous cell car
cinoma 2, 2 and 3 years after treat
ment. Two patients were lost to
follow-up.
Overall, of the 37 patients, 15 are
alive and well from 6 months to 15
years after therapy, 7 died of their
disease from 4 months to 3 years later,
5 died of associated squamous cell
carcinoma from 6 months to 3 years
later, 5 died of unrelated causes 2 to 6
years after treatment, 1 had myocardial
infarction and died postoperatively and
4 (1 with persistent disease) were lost
to follow-up.

instances. We adhered strictly to the
diagnostic criteria laid down by Acker
man1 and amplified by Kraus and
Perez-Mesa3 and others.5 Many lesions
previously called verrucous carcinoma
were excluded because histologic
criteria of squamous carcinoma were
identifiable. These lesions were reclas
sified as well differentiated squamous
cell carcinoma.
Findings
The mean age for the 37 patients
was 71 years; the male:female ratio
was 1.7:1. A detailed record of possible
etiologic factors was recorded in 21
cases. A review of this group revealed
that 5 habitually chewed tobacco, 12
smoked more than 20 cigarettes a day
or 2 oz of tobacco per week, 4 drank
spirits, 2 had syphilis, 5 had poor oral
hygiene and 4 patients neither smoked
nor drank.
A review of the site distribution re
vealed that the buccal mucosa was the
commonest site, accounting for the
lesions in 17 of the 37 patients in this
series. Other sites in decreasing fre
quency included alveolus and gingiva
in nine patients (lower six, upper three),
tongue in five, palate in one and lip in
one. Four patients had multifocal
verrucous carcinoma.
Fourteen of the 37 patients had
associated diffuse leukoplakia, while 11
of the 37 had associated squamous cell
carcinoma of the usual type. One
patient in the latter group had two
separate squamous cell carcinomas in
association with a true verrucous car
cinoma. Four of the 37 patients gave
a history of malignant disease at other
sites: nasopharynx, breast, colon and
urinary bladder (in an analine dye
worker).
Eleven of the patients were treated
by radiotherapy alone. Cobalt-60 (2900
to 6500 rads) was administered over
periods ranging from 1 to 6 weeks.
Four patients were alive and well at
18, 24, 30 and 72 months after treat
ment; five patients died of their ver
rucous carcinoma at 4, 11, 18, 30 and
36 months following treatment; one
patient with persistent disease was lost
to follow-up after 24 months and one
patient died within 6 months of com
pleting therapy, of associated squamous
cell carcinoma.
Seven patients were treated by sur
gical
excision alone. Of these, four
patients were alive and well 6, 9, 12
and 60 months later. One patient died
of unrelated disease 72 months later.
One
patient died
of associated
squamous cell carcinoma 36 months
afteroperation; there was no evidence
VOLUME 23, NO. 1, JAN U ARY 1980

Discussion
We have recently completed a
similar study of 18 patients with ver
rucous carcinoma of the larynx,8 and
have found that verrucous carcinoma
in the oral cavity has a poorer prog
nosis than that arising in the larynx.
The following factors offer possible
explanations for the apparent dis
crepancy in results of treatment for
verrucous carcinoma at these two
sites.
A high frequency of associated dif
fuse leukoplakia within the oral cavity
was noted (14 of 37 patients) and the
majority of patients with leukoplakia
had typical squamous cell carcinoma
in addition to their verrucous carci
noma. A very high incidence of asso
ciated squamous cell carcinoma of the
usual type (11 of the 37) was found
and accounted for 5 of the 18 deaths.
This association of verrucous with
typical squamous cell carcinoma was
not a feature in patients with verrucous
carcinoma of the larynx.8
The patients’ response to radio
therapy alone was disappointing. This
contrasts with our experience of ver
rucous carcinoma of the larynx, which
is eradicated by radiotherapy as effect
ively as by operation. The group of
patients with verrucous carcinoma of
the oral cavity who underwent radio
therapy alone were older (mean age 76
/

years) and had more advanced tumours
than the group as a whole; because of
this, the tendency is to administer a
palliative rather than a curative dose
in some cases. An important feature of
this group is the absence of “anaplastic
transformation” in 30 patients receiv
ing radiotherapy as their sole form of
treatment or in combination with sur
gical excision. Though anaplastic
transformation of verrucous carcinoma
at both sites has been reported, in our
two studies only one laryngeal carci
noma8 and no oral carcinoma under
went such change.
Multifocal verrucous carcinoma was
recorded in four patients and all dem
onstrated associated diffuse leuko
plakia. We did not observe a similar
feature in our laryngeal group.
Conclusions
Verrucous carcinoma of the oral
cavity carries a poorer prognosis than
that of the larynx. This appears to be
largely related to the frequent occur
rence of typical squamous cell carci
noma that developed in association.
We believe that the frequency of
anaplastic transformation occurring in
verrucous carcinoma following radio
therapy is lower than that indicated in
the literature. Such transformation
was not recorded in 30 of our patients
who received radiotherapy.
The results of treatment following
radiotherapy alone were disappointing,
with 5 of the 11 patients dying of their
disease. However, many of these pa
tients had advanced disease and were
treated palliatively. The number of
patients who underwent operation
alone was small and the follow-up
short. However, none of them died of
their disease. A combination of both
modalities of treatment probably offers
the patient with verrucous carcinoma
of the oral cavity the best chance of
cure. To obtain the best possible re
sults, we believe that both forms of
treatment should be aggressive.
This work was supported in part by the
Charlie Conacher Cancer Research Fund.
We wish to thank the Princess Margaret
Hospital for making their clinical and
pathological material available for study.
Jean Cetkovski typed the manuscript.
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Anaplastic Thyroid Carcinoma: a New Approach
W. J. S im p s o n ,

Less than 10% of patients with
anaplastic thyroid carcinoma survive
5 years when treated by operation
and conventional irradiation, but
survivors who are disease-free at
2 years appear to be cured. The
administration of a small number of
large radiation fractions (350 to 800 rads)
failed to eradicate the local disease
in 14 patients, all of whom died within
9 months. Hyperfractionation (100 rads
qid at 3-hour intervals) caused complete
tumour regression in 6 of 14 patients
and partial regression in 7 others;
the 1 patient whose tumour failed to
respond was treated only once daily.
However, the cost was high: two
patients died of spinal cord necrosis
and a third of pneumonitis due to
the unexpected increase in radiation
toxicity caused by the concurrent
administration of Adriamycin®. If an
effective systemic treatment can be
devised for this disease, hyper
fractionation may be capable of
eradicating the massive local tumour
m asses so characteristic of anaplastic
thyroid carcinoma.

m d , f r c p [c ]

apres 2 ans, semblent gueris.
L’administration d'un petit nombre
de larges doses de radiation
(350 a 800 rads) ne parvint pas a
eliminer localement la lesion chez
14 patients et tous moururent en dedans
de 9 mois. Un hyperfractionnement
(100 rads qid a 3 heures d’intervalle)
entraina une regression totale de la
tumeur chez 6 patients sur 14 et une
regression partielle chez 7 autres;
le seul patient dont la tumeur resista
au traitement ne regut qu’un traitement
par jour. Cependant, le cout de cette
reussite fut eleve: deux patients
decederent d'une necrose de la moelle
epiniere et un troisieme mourut d'une
pneumonie due a une augmentation
inattendue de la toxicite de la radiation
causee par (’administration concomitante
d'Adriamycine®. Si Ton peut mettre
au point, pour cette maladie, un
traitement general efficace, I’hyperfractionnement est possiblement
capable d’eliminer les importantes
m asses tumorales locales qui lui sont
si caracteristiques.

Hospital, Toronto, between 1958 and
1976, have been cured, surviving 20
years or longer.5 No recurrences have
been found among patients who were
free of disease 2 years after treatment.
Thus, there is hope that treatment,
chiefly by external irradiation, will cure
this disease.
Because conventional external irradiaation fails to eradicate this disease in
a majority of patients, we have altered
our approach to treatment over the
past several years. At first, patients
were treated with a small number of
large fractions (350 to 800 rads each);
more recently, they have received a
large number of small fractions (100
rads) usually given several times daily.
The results are detailed in this report.
Patients and Methods

All 94 patients with the diagnosis
of anaplastic thyroid carcinoma re
ferred to the Princess Margaret Hos
pital between Jan. 1, 1958 and May
31, 1978, and in whom the diagnosis
was confirmed histologically, were in
cluded. More than half (34 of 64 pa
tients for whom the information had
been recorded) had suffered from a
goitre, but only 1 of 33 patients for
whom the information had been re
corded had been irradiated previ
ously.
The 94 patients comprised three
groups. The 14 patients in group 1
were treated by hyperfractionation.
They received a large number of small
doses of radiation (100 rads qid to a
total dose of 3600 rads). Three pa
tients were irradiated with 100 rads
only once daily. In group 2 were 14
patients who received tumour doses
varying from 1200 rads in three treat
ments (400 rads per treatment) over 1

Reprint requests to: Dr. W.J. Simpson,
Department of radiation oncology,
The Princess Margaret Hospital, 500
Sherbrooke St., Toronto, Ont. M 4X 1K9

Many physicians and surgeons regard
the treatment of anaplastic thyroid
cancer to be so ineffective as to be con
traindicated,1'3 and believe that the di
sease is invariably fatal. This belief is
not unreasonable for most patients
have huge, fixed, unresectable masses
when first seen, and many have distant
metastases as well. Neither radioactive
iodine nor thyroid hormone influence
the course of the disease and an ef
fective chemotherapeutic regimen has
yet to be found. Only a few of these
large tumour masses are eradicated by
conventional external irradiation.4
Nevertheless, a small number of pa
tients with anaplastic thyroid carci
noma, treated at the Princess Margaret
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Moins de 10% des patients atteints
d'un carcinome anaplastique de la
thyroide survivent plus de 5 ans
lorsqu’ils sont traites chirurgicalement
et par irradiation classique; toutefois,
ceux qui survivent, exempts de maladie
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to 2 weeks to 2400 rads in three
treatments over 3 weeks. Group 3
comprised 66 patients who were ir
radiated by standard fractionation regi
mens, with doses ranging from 3500
to 6000 rads, daily fraction given five
times a week for 3 to 6 weeks.
Most patients were between 50 and
70 years of age, but one patient was
under 20 years and another was over
90 years of age (Table I). There was
only a slight female predominance (65
of 94 patients). There were relatively
fewer patients over 70 years of age
in the hyperfractionation group, and
relatively more in the large fraction
group, than in the standard fraction
group.
Three types of anaplastic tumours
were recognized: giant or spindle cell,
or a combination of the two (51 cases),
large cell (20 cases) and small cell
(20 cases). Great care must be taken
to differentiate the small cell type
from malignant lymphoma. In spite of
the small number of patients in groups
1 and 2, the histology of their tumours
was not too dissimilar from that in
group 3 patients. However, there were
fewer tumours of the giant and spindle
cell type and more of the large cell
type in group 1 patients than in group
2 or group 3 patients (Table II).
In contrast, there were more pa
tients with mobile lesions without metastases in groups 2 and 3 than in
group 1. Roughly the same proportion
of patients had distant metatases in all
three groups.
Results

One patient had no evidence of disease
when referred several months postoperatively; the other seven patients had
symptomatic distant metastases with
out large primary masses or were
deemed to have untreatable disease.
Twenty of the 58 treated patients had
complete regression of the tumour and
17 had partial regression (Table IV).
Six patients died during treatment and
two whose response to radiotherapy
was not recorded died shortly after the
completion of treatment. There were
no 5-year survivors among the pa
tients with partial or no regression, but
seven patients with complete regression
have survived 5 to 20 years; four others
died of other causes, three of them
free of disease (Table V ).
There was no instance of complete

regression following treatment in group
2 patients. All 14 patients died of their
thyroid cancer, local or metastatic,
within 9 months (median survival 2
months) (Tables IV and V).
In group 1, six patients achieved
complete tumour regression, seven had
a partial regression and only one pa
tient showed no response. Of the three
who were treated with 100-rad frac
tions only once daily, the disease pro
gressed in one but the other two had
complete regression. Of the two with
complete regression, the disease re
curred locally after an interval of 2Vi
months in one patient who received
only 2700 rads. The other patient died
of treatment complications, free of tu
mour, at 4 months.
Of the 11 patients in group 1 who

Table I—Age of Patients with Anaplastic Thyroid Carcinoma
Group
Age, yr

1 (n = 14)

2 (n = 14)

<50
50 - 70
> 70

2
10
2

3
4
7

3 (n =
6
43
17

Table II— Histology of Tumours in Patients with Anaplastic
Thyroid Carcinoma
Group
Cell type

1 (n = 14)

Giant or spindle cell, or both
Large cell
Small cell
Miscellaneous

3
8
3
0

2 (n = 14)
8
1
3
2

3 (n = 66)
40
11
14
1

Surgery
Not infrequently, it is possible to
remove all gross tumour—21% of
patients underwent complete surgical
excision. Yet this method of treatment
is rarely curative, for in all but two
of these patients, the tumour recurred.
Tumour regrowth is usually rapid, of
ten with reformation of large masses
within 2 or 3 weeks. Complete excision
of all gross tumour was possible in
only one patient in group 1, but in
almost one quarter of the patients in
the other two groups. Thus, the results
of treatment in group 1 patients are not
due to more complete surgical proced
ures (Table III).
One patient who underwent com
plete surgical resection but no further
treatment remains free of disease after
16 years.
Radiotherapy
In group 3, eight patients received
no radiotherapy to the thyroid area.
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Table III—Surgical Treatment Performed in Patients with
Anaplastic Thyroid Carcinoma
Group
Surgical treatment

1 (n = 14)

2 (n = 14)

3 (n = 66)

Biopsy only
Partial excision
Complete excision

10
3
1

5
6
3

32
20
14

Table IV --Response to External Irradiation of Patients with
Anaplastic Thyroid Carcinoma
Group
Response
Complete regression
Partial regression
Nil or progression

1 (n = 14)
6
7
1

2 (n = 14)
0
6
8

3 (n = 58)
20
17
13*

*ln 8 patients either the response could not be assessed or the patient died during treatment.
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received 100 rads qid to a modified
mantle field (including the entire neck
and the superior half of the mediasti
num), complete regression occurred in
4. Three were alive and free of dis
ease at 6V2 , 8 and 15 months, the
fourth patient died of treatment com
plications at 22 months, but was free
of disease. All seven patients who
achieved only a partial regression
died—one of a cardiac arrest during
treatment, one of local tumour during
treatment, two of treatment complica
tions (at 5 weeks and 16 months) and
three of thyroid carcinoma (at 2Vi, 3
and 9V2 months) (Tables IV and V).
It is noteworthy that three of the
recurrences in group 3 were marginal
(i.e., at the edge of the field of radia
tion), but there have been no marginal
recurrences since we introduced the
modified mantle technique.
Chemotherapy

Various chemotherapeutic agents
were used in these patients without
success, except for two patients in whom
cyclophosphamide appeared to slow
the growth rate of pulmonary metastases and for patients treated with
Adriamycin®.
Adriamycin® was used in 12 pa
tients but its effectiveness is difficult
to assess because it was usually given
to patients treated concurrently by ex
ternal irradiation. Although no metas
tatic lesions disappeared, several prim
ary tumour masses regressed markedly
before radiotherapy was started. The
combined use of irradiation and Adri
amycin® resulted in complete regres
sion in four patients and partial re

gression in one patient but the disease
progressed in the other seven patients.
Complications

Severe acute reactions to irradiation
were similar in frequency in groups 1
and 3. One patient in group 3 died
of pulmonary fibrosis. There were no
serious complications in group 2 (Table
VI).
Four patients in group 1 died of
treatment complications. Two patients
died of spinal cord necrosis, one who
suffered from severe hypertension and
the other who had pulmonary asbestosis
and in whom spinal cord shielding was
used in the latter part of the treatment.
The third patient died of pneumonitis
attributed to the administration concur
rently of Adriamycin® and low-dose
radiotherapy which included irradiation
of the upper half of both lungs. The
fourth patient died of septic shock
resulting from leukopenia, which oc
curred following the administration of
Adriamycin®, while she was under
going radiotherapy.
Discussion
Anaplastic thyroid cancer can be
cured in a small proportion of patients,
and those who are disease-free at 2
years are unlikely to have a recurrence
later. Total surgical excision should be
carried out in the few patients in whom
this procedure is technically possible.
External irradiation should be given to
all patients, and hyperfractionation
appears to improve the control of local
ized disease. However, it should be
emphasized that the histology of the

Table V— Present Status of Patients w ith Anaplastic Thyroid Carcinoma
Group
Status
A live (disease-free)
Died of disease
Died of treatm ent complications
Died of other disease

1 (n = 14)

2 (n = 14)

3 (n = 66)

3
6
4
1

0
14
0
0

7*
53
2
4

*1 patient received no radiotherapy.

Table V I— Complications of Treatm ent in Patients w ith Anaplastic
Thyroid Carcinoma
Group
Complication
Severe radiation reaction
Pulmonary fibrosis
Spinal cord necrosis
Pneumonitis, septic shock

1 (n = 14)

2 (n = 14)

3 (n = 66)

2
0
2
2

0
0
0
0

10
1
0
0

tumours in our patients was not re
presentative of our past experience,
the follow-up is short and complica
tions of treatment are common and
serious. Spinal cord necrosis should be
eliminated by the use of spinal cord
shielding during the latter half of radio
therapy. Nevertheless, the initial re
sponses are encouraging and the results
justify the morbidity and mortality.
The majority of patients have bloodborne metastases at the time of pre
sentation, whether demonstrable or not.
Systemic treatment is therefore neces
sary, and Adriamycin® is the most
promising agent for this group of pa
tients. However, it is unlikely to eradi
cate even microscopic disease when
used as a single agent, so it is imperative
that a more effective combination of
chemotherapeutic agents be devised.
I am indebted to Dr. J.S. Carruthers
for the histologic review of all the cases
reported.
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Gelfoam
used by a generation of physicians
in hepatic surgery, haemorrhoidectomy,
cholecystectomy and decubitus ulcer

, r■
n
?

still the only absorbable haemostat that meets all these criteria:
absorbed completely in four to six weeks
safe as a permanent packing in any tissue; won’t interfere with bone
regeneration, cause cyst formation or excessive scar tissue
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effective dry or moistened with thrombin solution, isotonic
sodium chloride or antibiotic
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non-irritating, naturally-occurring, neutral pH; may be cut,
molded, or sutured in place when necessary
—
stimulates natural clotting and healing of disrupted tissue
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Upjohn
THE UPJOHN COMPANY OF CANADA/DON MILLS, ONTARIO
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available in a variety of sizes, shapes
and forms for most areas of
surgery where haemostasis is desired
for nasal packing

packing for gynaecologic
and rectal surgery

packing cavities - obliterating
dead space

Sterile Pack, size 2 cm
40 x 2 cm
jar of one sponge

Sterile Pack, size 6 cm
40 x 6 cm
box of six sponges

Sterile Sponge, size 200
80 x 250 x 10 mm
box of six sponges

for general surgery

for general surgery

specially prepared for dry
application and emergency
haemostasis

A
Sterile Sponge, size 100
80 x 125 x 100 mm
box of six sponges

Sterile Sponge, size 50
80 x 62.5 x 10 mm
box of four sponges

Sterile Compressed Sponge
size 100
12.5 x 8 cm
box of six sponges

for general and neurological
surgery

for general and neurological
surgery

promote healing in chronic
leg ulcer

Sterile Sponge, size 12-3 mm
20 x 60 x 3 mm
box of four sponges

Sterile Sponge, size 12-7 mm
20 x 60 x 7 mm
box of four sponges
jar of four sponges

Sterile Powder
jar containing 1 g

non-haemostatic
for ocular surgery
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Precautions
Gelfoam and Gelfilm are simple to use, and w ith conscientious observance of certain precau
tions satisfactory results may generally be expected where their use is indicated.
1. Gelfoam should be used discriminately in arterial bleeding because of the intra-arterial pres
sure. It is advisable to suture and reinforce where possible.
2. Although Gelfoam generally serves its purpose well in the presence of haemorrhagic blood
dyscrasias, it should not be relied upon as the sole method of haemostasis in such conditions.
3. Gelfoam should not be used to stop menstrual bleeding. In postpartum and menorrhagic
bleeding it serves only as a temporary vaginal tampon.

Ophthalmic Sterile Gelfilm
25 x 50 mm
box of 6

CE 7734 4

4. Gelfoam must be in snug contact with the bleeding surface in order to be effective.
5. Use Gelfoam as sparingly as possible in order to minimise the amount of implanted foreign
material.
6. Do not overfill cavities with Gelfoam.
7. Do not use Gelfoam in grossly contaminated wounds which are so deep that drainage is
interfered with. However, it may be used for temporary haemostasis in more superficial
contaminated wounds, provided it is removed after it has served its haemostatic purpose.
8. Avoid prolonged exposure to Gelfoam to contaminated air.

U p jo h n

Detailed information available on request.

Internal Derangement of the Temporomandibular
Joint: Review of 214 Patients following Meniscectomy
W.A. B rown ,

The chief causes of internal
derangement of the temporomandibular
joint are nervous tension and excessive
use of the jaw, manifested by habitual
chewing, jaw clenching or nocturnal
tooth-grinding.
The symptoms of pain, trismus,
mild or severe clicking and jaw locking
may be accompanied by signs of
joint tenderness, palpable “ klunking"
or poor forward movement of the
mandibular heads.
A follow-up study of 214 patients
after meniscectomy revealed that,
on physical examination, 182 (85% ) had
normal jaw function. Of the remaining
32 (15% ), 11 required unilateral
condylectomy and 3 required bilateral
condylectomy.
When occlusive adjustment, sedation,
muscle relaxants and dietary revision
fail, meniscectomy is considered
to be the treatment of choice if carried
out before the onset of degenerative
arthritic change in the temporomandibular
joint.
Les principales causes du dereglement
interne de I'articulation temporomandibulaire sont la tension nerveuse
e t une utilisation abusive de la machoire
qui se manifeste par des mouvements
de mastication involontaire, un
serrem ent des machoires et des
grincements de dents nocturnes.
Les symptomes tels que la douleur,
le trismus, le declic leger ou prononce,
e t le blocage de la machoire, peuvent
etre accompagnes de manifestations
de sensibilite de I'articulation, de
crepitation a la palpation ou de
mouvement avant insuffisant des tetes
mandibulaires.
Une etude de post-cure chez
214 patients qui avaient subi une
meniscectomie a revele que 182 (85% )
presentaient une fonction mandibulaire
normale a I'examen physique. Des
32 autres (15%), 11 necessiterent
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une condylectomie unilaterale et 3 eurent
besoin d'une condylectomie bilaterale.
Ouand I'ajustement des occlusions
dentaires, la sedation, les relaxants
musculaires et la revision du regime
alimentaire ont echoue, la meniscectomie
est consideree comme le traitement
de choix si elle est pratiquee avant
le debut d’une arthrose de I'articulation
temporo-mandibulaire.

The temporomandibular joint is divided
into two compartments by a fibrocar
tilaginous meniscus which separates the
mandibular head from the mandibular
fossa. Joint function is unique in that
the head of the mandible, in the open
position, glides forward out of the fossa
to rest upon the apex of the eminentia
and returns to the normal position in
the fossa when the mouth is closed.
Excessive use of the jaw leads to disrup
tion of a portion of the meniscal
attachment, allowing the fibrocartil
aginous disc to be displaced and thus
to interfere with normal function of
the temporomandibular joint.
Because of a difference of opinion
as to what constitutes adequate man
agement for the annoying and some
times crippling derangement of the
temporomandibular joint, a retrospec
tive study was made of patients who
had undergone meniscectomy to deter
mine the adequacy of their surgical
treatment.
Etiology

Nervous tension and excessive use
of the jaw are the chief causes of in
ternal derangement. These are mani
fested by excessive chewing, jaw
clenching and nocturnal tooth grind
ing. Occasionally, when the jaw is
maintained in the wide open position
for long periods (e.g., during ex
tensive dental work), additional stress
can be created. Although single in
cidents of mechanical trauma are de
scribed by some patients, internal de
rangement is rarely noted following
sufficient trauma to have produced
mandibular fracture.
Symptoms and Signs

Pain, the most common presenting
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symptom, is of an aching nature in
front of the tragus, commonly referred
to the ear and forward to the malar
region below the orbit; less commonly
it is referred to the angle of the man
dible and superiorly into the region
of the temple. A sharp pain may be
noted on opening the jaw, possibly
accompanied by mild or severe click
ing, which the patient can localize to
the involved joint. Trismus is also com
mon, either voluntarily induced because
of pain or with true locking either in
the closed or semi-open position.
Symptoms are usually intermittent
but recurrent, probably due to a shift
of the meniscus within the joint.
The most common physical findings
are trismus and “klunking”, which may
be either palpable or audible. In 15%
of patients, there are no abnormal
findings on physical examination.
Radiologic Findings

A patient who is a candidate for
meniscectomy, should have a radiologically smooth contour of the man
dibular head, thus excluding late de
generative arthritis with erosion of bone.
Positive roentgenographic findings of
derangement include failure of the head
to seat properly in the fossa in the
closed position, decreased joint space
when the meniscus is widely displaced,
increased joint space when the meniscus
has folded upon itself, and failure of
the head to move forward properly
onto the eminentia in patients with
trismus.
Cineroentgenography was performed
in 57 patients preoperatively and postoperatively as an investigative research
study, but when it was concluded that
this procedure was not helpful in se
lecting patients for surgical interven
tion, the study was abandoned.
Patients

The study group comprised 225 con
secutive patients (180 female, 45
male) who had undergone meniscec
tomy. One half of the patients were
30 years of age or younger, with the
number reaching a peak in the third
decade (Fig. 1). A surprisingly large
number were teenagers and several
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were between the ages of 10 and 12
years. The end results were determined
by telephone review or office appoint
ment. Of the 225 patients, 214 were
available at follow-up for postopera
tive study (Table I).
All patients had previously had some
form of conservative therapy includ
ing sedation, muscle relaxants, dietary
restriction, dental bite plates, night
splints, dental occlusion adjustments,
neurologic investigation for atypical
face pain and even hypnosis. Menis
cectomy was undertaken only in se
lected cases. It should be stressed that
meniscectomy is not advised for a
patient who has pain alone, without
other signs or symptoms indicating that
the source of the problem is the tem
poromandibular joint. It is particularly
stressed that pain, even though it is
accompanied by abnormal jaw function,
may radiate into the ipsilateral suboccipital region. This may indicate that
the abnormality of function does not
originate in the temporomandibular
joint itself, but may be related to a
tumour of the pterygomandibular
fossa.
Operative Technique

The operative method was standard
for each patient. Under general anes
thesia and with the hypotensive tech
nique, an incision was made in the
crease in front of the ear lobule and
extended approximately 1 mm behind
the crest of the tragus and upwards
between tragus and the origin of the

rolled edge of the pinna. The skin was
reflected from the cartilage of the
tragus to expose its anterior surface.
With blunt-scissor dissection, the pa
rotid, with its contained auriculotem
poral vessels and nerves, was displaced
forwards to expose the capsule of the
temporomandibular joint. To achieve
adequate exposure, particular care was
taken to release the tough fibrous tissue
at the posterior extremity of the zygo
matic arch.
The capsule of the temporomandi
bular joint was grasped with a fine
artery forceps and the joint entered
by snipping the capsule with bluntnosed scissors. If the meniscus had
been displaced laterally, it was neces
sary to remove the meniscus partially
before the joint could be entered. The
operation was completed by nibbling
the remaining meniscus attached to the
capsule of the joint; the head was then
inspected for roughening of the normal
fibrous cover or pitting of the articular
cartilage.
The wound was closed with inter
rupted sutures of fine catgut, occa
sionally with drainage. An ear-mould
ing head dressing was applied, and re
moved 24 hours later with the drain.
Findings on Clinical Presentation
and at Operation

Of the 158 patients with unilateral
involvement, the derangement was
slightly more common on the left side
(86 patients, 38% of the 225 patients
who underwent meniscectomy) than on
the right (72 patients, 32%); 67 pa
tients (30%) presented with bilateral
Table II— Presenting
Symptoms in 214 Patients
Symptom

%

Pain
Intermittent symptoms
Clicking
Trismus or locking
Diet change

82
80
66
55
29

internal derangement requiring bilateral
meniscectomy.
Presenting symptoms were intermit
tent in 80% of the patients, with pain
being the commonest complaint. The
pain was accompanied by clicking and
trismus. Dietary change indicated that
the temporomandibular joint was im
plicated (Table II).
In 93% of the patients, symptoms
had been present for at least 3 months
before operation, and in some cases
for 3 years or more (Table III).
The findings on physical examination
were normal in 15% of patients. Posi
tive physical findings included palpable
or audible “klunking” of the involved
side. In almost one third of the pa
tients there was demonstrable trismus;
in half, there was an abnormality of
the head-to-fossa relationship.
At the time of operation, the menis
cus was most commonly found dis
placed into the posterior compartment
of the temporomandibular joint (in
44% of patients). Medial displace
ment was found only in 11%. Tech
nically this is fortunate in that fairly
vigorous passive forward displacement
of the head is required for exposure.
Anterior and lateral displacement of
the meniscus occurred almost equally,
and in 16% the exact subluxation
could not be determined.
Follow -Up Results

In 60% of the patients there were
no residual symptoms; jaw function
was normal. Only 6% had continuing
pain severe enough to cause distress.
The remainder described intermittent
symptoms of mild pain accompanied
by rustling noises in the joint. Trismus,
which was not disabling, was present
in 11% (Table IV).
The findings on follow-up examina
tion were normal in 85% of patients.
Audible or palpable “klunking”, de
viation of the jaw or trismus were
present in 15%. No patient had disa
bling malocclusion.

FIG. 1—Age and sex distribution.
Table 1—Length of Follow-up In 214
Patients Who Underwent Meniscectomy

Follow-up
< 3 mo
3 mo
ly r
1 - 5 yr
5 -1 0 yr
10 -1 5 yr
> 1 5 yr
Total

No. of
patients

%

22
27
59
63
32
9
2

10
13
28
29
15
4
1

214

100
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Condylectomy
Because of persisting symptoms of
Table III— Duration of Symptoms before
Operation

Duration of symptoms

No. of
patients

%

<3m o
3 mo
ly r
2yr
3yr
>3yr

15
41
83
32
13
30

7
19
39
15
6
14

214

100

Total

Table IV— Symptoms at Follow-up

Symptom
Interm ittent symptoms
Trismus
Noise, patient aware
Noise, others aware
Pain, mild
Pain, severe
No residual symptoms

THE CANADIAN JOURNAL OF SURGERY

No. of
patients
37
21
12
14
17
12
114

%
20
11
9.5
7.5
9
6
60
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pain, trismus, palpable joint crepitus
and roentgenographic evidence of irre
gularity of the head, 11 patients under
went unilateral condylectomy; 3 re
quired bilateral condylectomy.
Follow-up examination, after condy
lectomy, revealed normal jaw function
in 50%. The remainder had trismus
and showed deviation of the jaw to
the involved side; one patient required
dental care for malocclusion.
No patient who underwent secondary
condylectomy had had derangement for
less than 3 months before meniscec

tomy was performed and 50% had had
symptoms for more than 3 years.
Summary

Meniscectomy of the temporoman
dibular joint is the surgical treatment
of choice for patients with persistent
intermittent symptoms of internal de
rangement of the joint, when nonopera
tive conservative methods of manage
ment have failed.
The results of meniscectomy are ex
cellent in patients who are operated

upon before the onset of degenerative
arthritic change. The longer the dura
tion of symptoms, the greater is the
possibility of arthritis necessitating
condylectomy.
Meniscectomy is justified when
symptoms have been present for more
than 3 months. When the symptoms
are particularly severe, a history of
even less than 3 months’ disability is
justification for this procedure.
Meniscectomy should be undertaken
early before degenerative arthritic
change is evident.

Adenoid Cystic Carcinoma of the Salivary Glands
K.M. B lack, b sc, md, frcs [c],* P.J. F itzpatrick, mb , frcp [c], FRCRf and J.A. P almer , md, frcs[c]$

Among 334 malignant tumours of the
salivary glands 62 (18.6%) were adenoid
cystic carcinomas. Although this
tumour grows slowly, local recurrence
and metastatic spread, particularly
to lung, are common.
The recommended treatment is
surgical excision followed by
radiotherapy. Postoperative irradiation
reduces the frequency of local
recurrence caused by residual
microscopic disease.
The 5- to 10-year actuarial survival
rates were 77% and 57%, respectively.
Local and regional recurrence can be
eradicated by aggressive treatment,
either by radical operation or a
combination of operation and irradiation.
Parmi 334 tumeurs malignes des glandes
salivaires, on a denombre 62 (18.6%)
carcinomes kystiques adenoidiens. Bien
que cette tumeur ait une croissance
lente, les recidives locales et I’envahis-
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Adenoid cystic carcinoma, or cylin
droma, first described by Billroth1 in
1856, is an epithelial tumour of dis
puted histogenesis which may develop
in the major and minor salivary glands
of the oral cavity and pharynx. It can
also occur in the lacrimal gland (as in
Billroth’s original description), the
trachea, esophagus and bladder. His
tologically, the tumour is characterized
by interlacing cords of small, darkstaining epithelial cells, separated by
relatively acellular cylindrical columns
of mucinous or hyalinized connective
tissue (Fig. 1). It infiltrates surrounding
tissues, the perineural and perivascular
spaces and may metastasize to regional
lymph nodes and distant organs, par
ticularly to the lung.2
Patients and Methods
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assistant professor o f surgery,
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sement metastatique, particulierement
du poumon, sont frequents.
Le traitement recommande consiste en
une excision locale suivie de radiotherapie. L’irradiation post-operatoire
diminue la frequence des recidives
locales causees par une lesion
microscopique residuelle.
Les taux de survie actuarielle de 5 a
10 ans ont ete, respectivement, de 77%
et 57%. Les recidives locales et
regionales peuvent etre eliminees par
un traitement agressif, soit par une
operation radicale soit par une
association de chirurgie et d'irradiation.

We reviewed our experience with
adenoid cystic carcinoma at the To
ronto General and the Princess Mar
garet hospitals in an attempt to deter
mine the best form of treatment. In the
years from 1957 to 1974, 662 patients
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with salivary gland tumours were regis
tered. Of these patients 328 had benign
tumours and 334 malignant tumours;
62 of the 334 malignant tumours were
adenoid cystic carcinomas. The distri
bution of these tumours in the various
salivary glands is shown in Fig. 2.
Adenoid cystic carcinoma accounted
for 9.4% of all salivary gland tumours
and 18.6% of the malignant tumours
in the series. It was the most common
malignant tumour in the submandibular
and minor salivary glands and second
in frequency to mucoepidermoid car
cinoma in the parotid gland. Although
both benign and malignant tumours
occur most commonly in the parotid
gland, only 40% of our adenoid cystic
carcinomas were found there.
The female:male ratio of adenoid
cystic carcinoma was 2:1 (41 women
and 21 men), in contrast to other sali
vary carcinomas where there was a
preponderance of men. The median age
was 54 years (range 22 to 90 years).
Seven patients (11%) were under 34
years of age.
All patients presented with a mass
which was indistinguishable from a
benign lesion. Seven patients com
plained of pain in the region of the
mass, a symptom suggestive of malig
nant disease, but none had an as
sociated facial palsy which is diag
nostic of an infiltrating carcinoma.
The patients had been aware of a
mass for periods ranging from 1 month
to 8 years before diagnosis (mean 24
months). The tumour was smaller than
3 cm in diameter in 24 patients and
larger than 3 cm in 12. In 26 patients
the size of the tumour was not ac
curately recorded. Only 6 of the 62
patients had palpable lymph nodes com
pared with 46 (17%) of the 272 pa-
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tients with other malignant tumours of
the salivary glands. Two of the 62 pa
tients had pulmonary metastases when
first assessed, a frequency similar to
that (3%) in the total cancer group of
334 patients.

Treatm ent

The method of treatment recom
mended for adenoid cystic carcinoma
has been total parotidectomy with pre
servation of the facial nerve, followed
in 6 to 8 weeks by radiotherapy.
Although this plan of treatment was
followed in the majority of patients
treated initially in our hospitals, a num
ber of patients were referred because
they had been treated by tumour enu
cleation only, or because of p ostoper
ative recurrence of tumour. Reoper
ation was advised if gross tumour was
present and was judged to be resectable.
Of the 62 patients, 35 underwent sur
gical excision and postoperative radio
therapy, 19 surgical excision alone and
18 had radiation therapy, usually be
cause of advanced age, infirmity or the
presence of metastases systemically.

Surgical excision for parotid tumours
varied from local excision in 7 patients
and superficial parotidectomy in 6 to
total parotidectomy in 11 patients. The
facial nerve or, more commonly, a
major branch was sacrificed in six pa
tients. Neck dissection was also done
in seven patients with lymph-node me
tastases.
Although a variety of radiotherapeutic techniques and dosage schedules
were used, the average dose was 5000
rads in 20 to 25 treatments over 4 to 5
weeks. The fields of radiation were
limited to the site of primary tumour
in 56% of the patients and included
the regional lymph nodes in the re
mainder. In six patients who had not
received irradiation to the regional
nodes, lymph-node metastases subse
quently developed.
There were few serious complica
tions resulting from treatment. A tem
porary weakness of the facial nerve
was common, but remained partial or
complete only in those who required a
deliberate excision of the nerve or its
branches. Three of these patients who
had a great auricular nerve graft in
serted at the time of excision, had good
recovery of function. Frey’s syndrome
was recorded in only two patients, but
the symptoms of this syndrome com
monly occur in varying degree. A
transient ataxia, probably related to a
radiation-induced cerebellar demyelination, occurred in one patient.
R esults

FIG. 2— Distribution of malignant tu
mours of salivary glands.

The overall actuarial 5- and 10-year
survival rates were 78% and 57% ,
respectively (Fig. 3). The 10-year sur
vival rate for patients with tumours

Fig. lb
FIG. 1— (a) Characteristic of cribriform
type of tumour are nodules composed of
clusters of ovoid spaces containing mucoid
filaments distributed in background of small
uniform cells (hematoxylin and eosin re
duced by 50% from X100). (b) Nodule
of small uniform cells arranged in cords,
interspersed with small cysts and hyaline
cylinders of variable configuration create
maze, typical of cribriform type of tumour.
Cells have scant cytoplasm and evenly dense
nuclei in which no nucleoli are apparent.
Cells tend to be distributed radially around
cysts, their cytoplasm being continuous
with hyaline seams that constitute walls of
cysts and acellular material constituting
cylinders (hematoxylin and eosin, reduced
by 50% from X250).

FIG. 3— Actuarial survival rates of all malignant tumours and adenoid cystic
carcinomas of salivary glands.
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smaller than 3 cm in diameter was
73% and for those with larger tumours
it was 38% (P = 0.04). There was no
age or sex difference associated with
the duration of survival.
Fifty-seven patients (90%) were free
of disease after treatment (Table I).
All five patients with residual disease
at completion of therapy had large in
filtrating tumours, greater than 3 cm
in diameter. Lymph-node and pul
monary metastases were present in
four of them upon initial presentation.
Six of the 19 patients treated by
resection alone remained free of di
sease. The primary tumour in these
patients was less than 3 cm in diameter.
Of the 11 tumours that recurred, only
1 was reported to be smaller than 3 cm
in diameter and perineural and perivas
cular lymphatic invasion complicated
its treatment. Two large tumours were
incompletely excised.
Twenty-three of the 35 patients
treated by surgery and irradiation re
mained disease-free. Of the 12 patients
treated unsuccessfully, the tumour was
locally controlled in 6 but metastatic
disease developed, and the other 6
patients had both local recurrence and
metastases.
Three of eight patients treated by
irradiation alone had persistent di
sease; the remaining five had recur
rence after a disease-free interval.
Thus, 28 patients with tumours con
trolled at 3 months subsequently had
recurrent disease. Of these, 6 patients
had further radical surgical excision
and irradiation and are disease-free
(Fig. 4).

sease-free compared with 6 of 23
patients treated by surgery alone (P =
0.01). Patients with parotid tumours
fared better than those with submandi
bular tumours; 14 of 27 patients with
parotid tumours (52%) compared with
7 of 22 patients with submandibular
tumours (32%) remained disease-free
at 10 years.
Surgical excision leaving a margin
of grossly normal tissue is the single
most important factor in control. If the
tumour has occurred in the parotid
gland, adequate excision can best be
accomplished by identifying the trunk
of the facial nerve (by the method of
Janes8) and excising the tumour by
superficial parotidectomy. When the
diagnosis of adenoid cystic carcinoma
is established by frozen section, a total
parotidectomy should be done if a
wider clearance of the tumour appears
possible by this extension of the proce
dure. It is our practice to include for
frozen-section examination the lymph
nodes immediately inferior to the paro
tid gland.
The facial nerve should be preserved
unless it is intimately involved by tu
mour. Theoretically, it would be pre
ferable to sacrifice the nerve because
of its proximity to the tumour, its in
terference with en bloc excision and the
frequency of microscopic perineural
spread of tumour. However, as primary
treatment this is unacceptable to the
majority of patients and surgeons.

Lymph-node metastases are reported
in 18% to 25% of salivary gland can
cers.3 Initially six patients in our series
had involved lymph nodes and subse
quently seven more patients had nodal
metastases, giving an incidence of 20%.
The majority of these metastases oc
curred in the parotid nodes or upper
third jugular chain.
Distant metastases occur most fre
quently in the lung, but may involve
liver, bone or brain. Among our pa
tients with organ metastases, 21 of 23
had lung involvement. In one patient,
metastases to the lung were first recog
nized 26 years after the initial treat
ment. Long-term survival, despite pul
monary metastases has been reported7
and is supported in this series. Eleven
such patients survived 3 years or longer
and 1 is asymptomatic after 7 years.
We believe that adenoid cystic car
cinoma can best be managed by a com
bination of surgical excision and post
operative radiotherapy. The 5-year
survival rate for patients with tumours
smaller than 3 cm in diameter and
treated by surgical excision alone was
72%, compared with 88% in those
who also received irradiation postoperatively. However, these figures are not
significant (P = 0.11) and other
variables, such as the tumour site and
the extent of the operative procedure,
must be taken into account. Neverthe
less, 19 of 29 patients treated by sur
gery and radiotherapy remained di

Table I— Methods of Treatm ent and Results a t 3 Months and 5 to 20 Years*
Disease-free

Discussion and Conclusions

I K U. U l

patients

Initial treatm ent

Adenoid cystic carcinoma presents as
an asymptomatic lump and usually
without clinical features suggestive of
carcinoma. Thus, it is unwise to assume
that a salivary tumour is a benign pleo
morphic adenoma and to encourage a
lengthy period of observation before
diagnosis and treatment.
The size of the tumour has a direct
bearing on the success of treatment.
The 5-year survival rate for patients
with tumours 3 cm in diameter or
smaller is 86% and the 10-year survival
rate is 73%, compared with 67% and
38% for patients with larger tumours
(P = 0.04).
Although adenoid cystic carcinoma
appears to grow slowly and has been
considered as of low-grade malignancy,3
it is potentially lethal and is associated
with a high frequency of metastatic
spread and a tendency to recur locally,
often years after cure had been as
sumed.4'6
34

3 mo

5 -2 0 y r

Surgery
Surgery and irradiation
Irradiation

19
35
8

17
35
5

6
23
0

Total

62

57

29

*Surgical excision w ith postoperative irradiation gave the best results.

5 IRRADIATION

11 SURGERY

6 Prim .

\

2 P rim . + Nodes
+ METS

3 P rim .
+ METS

2 P rim .

1 Nodes

2 P rim . + METS

1S+ I
Control

5 S+ I
Control

12 SURGERY + IRRADIATION

1 P rim + Node

1 P rim . + Node + MET

4 P rim . + METS

2 Nodes + METS

4 METS

FIG. 4— Recurrence of primary tumour (Prim.) and spread to lymph nodes or
lung (METS) by type of treatment. In six patients, further surgical excision and
irradiation had provided control. S = surgery, I = irradiation.
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Fortunately when the nerve is grossly
involved, it is usually the peripheral
branches that are encompassed by
tumour and these may be excised with
on ly moderate deformity and usually
g ood recovery o f facial function over
several months. The great auricular
nerve used as an immediate graft may
b e effective in bridging a major nerve

month is relatively free o f com plica
tions and appears to be optimal for
local and regional control.9
Although the majority o f recurrences
occur within the first 2 years, they may
occur many years after treatment.
Thus, prolonged follow -up is essential;
10-year survival rates are more signif
icant
than the 5-year figures. Local
recurrence should be treated bv wide
surgical excision, follow ed by irradia
tion if the recurrent tumour has not
previously been irradiated. The extent
o f the surgical excision may, occasional
ly, require radical extended procedures.
Three patients with extensive
infilt
rating disease, facial palsy and
pain
were treated by en bloc excision o f the
skin, soft tissues o f the parotid area,
ear, ascending ramus o f the mandible
and malar bone, and a subtotal excision
o f the temporal bone with coverage by
a deltopectoral flap follow ed by radio
therapy. Tw o o f these patients are di
sease-free. The third died o f dissemin
ated disease but with local control.
Chemotherapeutic
agents (metho
trexate, or a combination o f 5-fluorouracil, cyclophosphamide, dacarbazine,
bacille Calmette Guerin) were used in
six patients, but the patients failed to
show an objective response or gain ap
preciable benefit.
Palliative irradiation for metastatic
disease, including pulmonary metastases, gave worthwhile symptomatic

d efect

For adenoid cystic carcinoma o f the
submandibular gland, a suprahyoid or
preferably a supraomohyoid dissection,
in continuity with complete excision of
the gland, is recommended.
Tumours at other sites should be
excised alone with 1 to 2 cm o f normal
surrounding tissue if possible.
The results in smaller tumours (less
than 3 cm in diameter) and without
m icroscopic evidence o f perineural in
vasion are acceptable when treated by
surgical excision alone. However, we
believe that postoperative irradiation
provides a further measure o f safety in
local control o f all adenoid cystic car
cinomas, particularly the larger tu
mours and those with perineural in
vasion and following operation for
recurrent disease. It is recommended
that the radiation field should be large
enough to encompass the area o f tu
mour, its potential perineural and peri
vascular spread, and the upper and midcervical lymph-node chains. A dose
o f 5000 rads in 20 treatments over 1

relief in all four patients in whom it
was used.
The computerized statistical analysis
was perform ed by Ms. Shaheen Kahn o f
the department o f medical biostatistics.
Miss Lois Reid provided the secretarial
skills and the photographic department the
photomicrographs and tables. Dr. Black’s
surgical fellowship was awarded by the
Ontario Cancer Treatment and Research
Foundation. T o these groups and people
we offer our thanks.
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Two-Team Approach to Surgery for Head and Neck Cancer
A . F r e ib e r g ,

The authors describe a 10-year
experience with the two-team approach
to complex operations for head and
neck cancer. The general surgical team
is responsible for the excision of the
lesion and the plastic surgical team for
* Assistant professor o f surgery,
University o f Toronto. A ctive staff,
division o f plastic surgery, Toronto East
General and Orthopaedic Hospital,
Toronto, Ont.
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and

G.S. B a r t l e t t ,

the reconstruction. Twenty-seven patients
have been treated in this way. A brief
history, a general outline of overall
management, the approach to oral,
pharyngeal and extrinsic laryngeal
lesions and the methods of
reconstruction are described. The
advantages and disadvantages of the
method are presented.
This approach has been found
beneficial to the patients and
satisfactory to the two surgical teams.
In the opinion of the authors the
advantages of this approach outweigh
the disadvantages.
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Les auteurs decrivent 10 annees
d'experience d'une approche a double
equipe aux operations complexes des
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cancers de la tete et du cou. L'equipe
de chirurgie generate est responsable
de I'excision de la lesion e t l'equipe
de chirurgie plastique est chargee de la
reconstruction. Vingt-sept patients ont
ete traites de cette fapon. On presente
un bref historique et on decrit les
grandes lignes du traitem ent global,
I’abord aux lesions de la bouche, du
pharynx et du larynx et les methodes
de reconstruction. Les avantages et les
desavantages de cette methode sont
presentes.
Cette approche s'est averee benefique
aux patients e t satisfaisante pour les
deux equipes chirurgicales. Selon
I’opinion des auteurs, les avantages de
cette methode I'emportent sur ses
desavantages.
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Before the 1960s surgical defects cre
ated by ablative surgery for head and
neck cancer were closed either prima
rily or by simple split-thickness skin
grafts. It was generally thought that
closure with a full-thickness skin flap
would hinder follow-up and cover early
local recurrent lesions. Definitive re
construction, therefore, was generally
reserved for patients in whom there was
a reasonable chance of cure. This sur
gical philosophy usually left the patient
with considerable functional problems
and often a grotesque appearance for
periods ranging from 6 months to 1
year. Definitive reconstruction usually
involved multistaged flap transfers from
distant donor sites.
In the mid- and late 1960s important
discoveries involving the blood supply
to skin flaps were made by reconstruc
tive surgeons such as McGregor1 (fore
head flap) and Bakamjian2 (deltopectoral flap). As a result, complicated
multistaged reconstruction using distant
skin flaps was replaced by reconstruc
tion with regional flaps requiring usual
ly only one or two stages. This greatly
improved the appearance, oral function
and psyche of the patients. Head and
neck surgery thus became more com
plex and specialized.
As the medical knowledge in on
cology and reconstructive surgery in
creased rapidly, the desirability of
combined efforts became apparent to
some surgeons.
For the past 10 years, at the Toronto
East General and Orthopaedic Hos
pital, head and neck cancer patients
with complex problems have been
treated by a two-team approach, com
bining the efforts of a general surgeon
(G.S.B.) and a plastic surgeon (A.F.).
The purpose of this paper is to
present our experiences and to discuss
the advantages and disadvantages of
this two-team approach.

together to avoid possible interference
with circulation of the regional flaps.
The operative procedure is started by
the general surgeon. Material for re
construction, such as skin grafts and
dermis grafts can be harvested simul
taneously by the plastic surgeon to
reduce the operating time.
At this point the general surgeon has
complete freedom to remove as much
normal tissue surrounding the tumour
as he feels necessary to accomplish a
three dimensional tumour-free margin.
When extirpation of the tumour is
complete, the reconstructive team takes
over and finishes the operation.
The postoperative responsibilities are
divided between the two teams. The
general surgical team looks after the
patient’s systemic needs and the plastic
surgical team is responsible for dress
ings and related problems.
Free communication and consulta
tion between the two teams is encou
raged, but pertinent orders are written
by the respective services only.
Two complex types of head and neck
cancer have been handled by this ap
proach: cancer of the oral cavity (16
patients) and cancer of the pharynx and
extrinsic larynx (6 patients). Five pa
tients with other types of head and
neck cancer were also treated by the
two-team method.
Technique

Over the past 10 years a standard
ized method has been developed for
treating intraoral cancer.
The oral cavity is approached
through a midline lip-splitting incision
carried inferiorly in the paramental skin
crease (Fig. 1). The mandible is divided
and en bloc excision, with or without
neck dissection in continuity, is carried
out. Initially, the neck was approached
FIG. 2— Lateral view of proposed inci
sion shown in Fig. 1. Neck flap is based
proximally. Vertical extension can be
added to provide better exposure of lower
neck. This approach was used initially but
has been abandoned in favour of parallel
incisions.

Methods
A weekly head and neck clinic was
established. Patients referred to either
surgeon or to the clinic are seen simul
taneously by staff from both services.
Postoperatively the patient returns to
the same clinic for follow-up, thus
providing continuity of care.
Preoperative planning is discussed
conjointly. Biopsies and examinations
under anesthesia are carried out by the
general surgeon. The ultimate respon
sibility for possible cure or reasonable
palliation rests with the general surgeon
and for reconstruction with the plastic
surgeon.
The operative plan is discussed and
incisions are planned by both surgeons
36

through a superiorly based flap with ^
lower vertical extension as required
(Fig. 2), but this approach has been
abandoned. Since most of our patients
have previously been irradiated, parallel
neck incisions have been found safer,
although their use makes the operation
technically more difficult (Fig. 3). T h e
final cosmetic result with these inci
sions is excellent.
Free dermis grafts have been used fo r
carotid protection. The dermis graft is
obtained from the thigh early in th e
operation. The contents of the carotid
sheath and the carotid artery are cov
ered in their entirety (Fig. 4). To date
there has been no carotid “blow-out” .
It is interesting that the dermis becomes
adherent to the carotid sheath within
the first 3 or 4 days, thus providing
early protection from possible salivary
contamination.
Dermis can be used to suspend the
larynx to prevent tilting and possibly
to improve swallowing. A strip of der
mis is sutured to the hyoid and sus
pended either from the remaining man
dible or zygomatic arch (Fig. 5). This
method has been used in only three
cases.

FIG. 1— Lip-splitting incision for com
posite in-continuity resection of intraoral
carcinoma and ipsilateral radical neck
dissection. Note curvilinear incision in
paramental skin crease.
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FIG. 3— Parallel neck incisions, now
used routinely, are safer for irradiated
skin and provide excellent cosmetic result.
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The mucosal and soft tissue defect is
repaired by regional flaps (usually a
total forehead flap). The forehead
defect is covered by a thick split-thick
ness skin graft from the thigh.
The forehead flap is divided ap
proximately 4 to 6 weeks after opera-

FIG . 4— Strip of free dermis graft is
sutured laterally to cover completely con
tents of carotid sheath from base of skull
to supraclavicular area. This patient had
previously received full tum our dose of
irradiation to ipsilateral neck.

tion. For cosmetic purposes only the
proximal part, or carrier portion, of
the flap, is returned to match the oppo
site side. The appearance has been
quite satisfactory (Fig. 6).
The mandibular defect is recon
structed in patients with lesions of the
anterior floor of the mouth or large
lateral defects. Provided that the soft
tissues have been adequately recon

structed by a flap, small mandibular
defects do not need reconstructive
repair (Fig. 7).
In seven cases a silicone block, hand
carved at the time of operation, was
used as a temporary spacer (Fig. 8).
This spacer must be shorter than the
resected mandibular fragment to allow
soft tissue approximation without ten
sion. If this is not done the same poten
tial exists for the development of fis
tulas as in the pull-through procedure.
Provided that the spacer can be main
tained for 3 to 6 months, adequate
mandibular contour is maintained.
No bone grafts or composite recon
structions were required in any of the
13 patients followed up for 2 to 8
years.
Large chest tube drains connected to
a continuous Emerson suction pump are
used routinely to provide adherence of
the flap to the underlying tissues. The
tube is removed 4 days after operation.
No external dressings are required.
We have used a deltopectoral flap to
reconstruct pharyngeal and upper eso
phageal defects in three patients, and
have had satisfactory results (Fig. 9).

F IG . 6— Appearance of patient 2 years
after composite excision fo r carcinom a of
lateral floor of mouth. N ote well healed
lip-splitting incision with param ental ex
tension giving acceptable cosmetic result.
T otal forehead flap donor defect has been
covered with thick split-thickness graft.
C arrier portion of flap was partially dis
carded and inserted in region o f tem ple
fo r improved appearance.

F IG . 8— Silastic
block
m andibular
spacer is fixed to resected ends of m an
dible with threaded K wires.

FIG . 5— Hyoid suspension by strip of
buried dermis following composite re
section fo r carcinom a of floor of
mouth. Resection included hemiglossectom y, hemimandibulectomy with in-conti
nuity radical neck dissection. Vertical
white line represents strip of derm is sus
pending hyoid (small arrow) from zygo
matic arch (large arrow)— partially hidden
by forehead flap (A) which has been
introduced into defect under zygomatic
arch.
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F IG . 7— Six years after composite ex
cision for carcinoma of lateral flo o r of
m outh. Patient has well healed “apron
flap” neck incision. Intraoral defect was
reconstructed by total forehead flap. A l
though hemimandibulectomy w as p er
form ed, mandible did not require reco n 
struction. Soft tissues alone provided
excellent lower jaw contour.

/

FIG . 9— A ppearance o f p atien t’s neck
3 years after pharyngolaryngectom y for
extrinsic carcinom a of larynx. Pharynx
and upper esophagus were reconstructed
with deltopectoral flap.
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(carbenicillin)
CONTRAINDICATIONS: Carbenicillin
should not be used in patients with a
history of penicillin or cephalosporin
allergy. Carbenicillin is hydrolyzed by
staphylococcal beta-lactamase and is,
therefore, contraindicated in infections
caused by beta-lactamase-producing
staphylococci. PRECAUTIONS: The
same as for penicillin G. Resistant
organisms have arisen during treat
ment. Adequate dosage should there
fore be maintained and intermittent sen
s itiv ity tests carried out. One g of
PYOPEN contains 6.5 mEq of sodium
ion. Therefore, large doses of the drug
should be administered with caution to
patients with congestive heart failure,
severe hypertension, or edema.
ADVERSE REACTIONS: Similar to those
re p o rte d with p e n ic illin G. Also
reported: pain and rashes at site of i.m.
injection; thrombophlebitis after pro
longed i.v. administration; pruritus;
eosinophilia; nausea; occasional rise in
SGOT and alkaline phosphatase levels;
anicteric hepatitis; one case of an unex
plained drop in hemoglobin level; one
case of seizure in a hemiplegic patient
on high doses and one case of increased
muscle weakness in a patient with
myasthenia gravis have been reported.
Prolonged bleeding time has been
reported in 22 of a series of 30 patients
receiving between 500 and 750 mg/kg
daily of PYOPEN during 14 days (giving
blood levels of 200-400 jjg/ml). Aggrega
tion of platelets by adenosine diphos
phate was decreased in all 30 patients.
The defect appeared within 12 hours
after starting therapy and took from 3 to
7 days to disappear after discontinuing
the drug. Two women receiving 30 g of
PYOPEN daily developed hypokalemia
a fte r 7 and 9 days resp ective ly.
Potassium levels were 2 and 1.5 mEq/l.
Oral potassium chloride rapidly cor
rected the electrolyte disorder.
DOS AG E :R e la tiv e ly h ig h do se s of
carbenicillin are required in the treat
ment o f severe Pseudomonas infec
tions. ADULTS—Severe and overwhelm
ing infections (septicemia, extensive
burns and wounds, pneumonia, men
ingitis, peritonitis): 12 to 30 g daily in
travenously or by infusion with or
without 1 g of probenecid orally 3 times
daily. In moderately severe infections:
ig every 4 hours for 5 to 10 days.
CH ILDREN—Dosage, according to
w e igh t, age and severity of infec
tio n , m ay vary fro m 100-300 mg/
k g /b o d y weight.AVAILABILITY: Vials
containing: 1 g or 5 g carbenicillin.

Fig. 10a
Fig- 10b
FIG. 10— (a) Side view of patient 4 years after composite resection of lesion of
anterior floor of month and associated cervical metastases. Lesion involved skin oyer
chin. Defect was reconstructed with deltopectoral flap which was used to provide
intraoral lining and chin skin. Temporary mandibular Silastic spacer was used and
removed 6 months later. Note absence of “Andy Gump” deformity, corrected by soft
tissues alone, (b) Front view. Note lack of deviation of mandible and acceptable
appearance of chin.
Discussion
Advantages and Disadvantages
of the Two-Team Approach

Although the concept of the twoAdvantages
team approach is gaining in popularity
A two-team approach allows the gen the idea is not new. According to
eral surgeon complete freedom to Millard,3 the pioneer protagonist for
remove as much tissue as he feels ne this concept was Halsted, who suggested
cessary to provided cure or palliation that the general surgeon should not be
without undue concern about recon responsible for the closure. Millard de
scribed a two-team system for resection
struction.
The surgeons can concentrate on up and immediate repair of composite
dating current medical knowledge in lower jaw resections.
Sir Harold Gillies, one of the pioneer
their respective fields of expertise.
Scientific meetings are often attended plastic surgeons, believed that few sur
conjointly allowing each surgeon to geons could spread their personalities so
study new developments as they apply as to be a “Hyde of excision and a
Jekyll of repair”.3
to his field of interest.
A brief review of the current English
The more complex procedures are
often 4 to 6 hours long. The advantage literature shows that this concept is
of a “fresh” team at the mid-point of conspicuous by its absence.
In our opinion the combined talents
the procedure is obvious. Also the total
of a general and a plastic surgeon can
Complete prescribing information and
operating
time
is
decreased.
references available on request.
Resident training in head and neck produce early rehabilitation, which is
surgery is provided for both general and beneficial to the patient’s oral function,
facial appearance and psyche (Fig. 10).
plastic surgeons.
We believe that the advantages of the
Disadvantages
two-team approach outweigh the disad
The general surgeon concentrating on vantages.
en bloc excision of the tumour might
remove tissue that could be utilized in
References
reconstruction. This disadvantage can
cG regor IA: The temporal flap in
be overcome by careful preoperative 1. M
Quality has
intraoral
cancer: its use in repairing
and intraoperative consultation.
no substitute
the post-excisional defect. Br J Plast
The two surgeons must see the pa
Surg 16: 318, 1963
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tients
together
preoperatively
and
at
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Irradiation as an Etiologic Factor in Tumours of the
Thyroid, Parathyroid and Salivary Glands
J.A. P almer ,

md, frcs[c], facs,*

Irradiation to the head and neck region,
usually of low dosage, results
in an increased frequency of thyroid,
parathyroid and salivary gland tumours.
The authors have reviewed their
experience with these tumours.
Fifty of 475 patients with carcinoma
of the thyroid had received previous
irradiation. Papillary or mixed
papillaMollicular carcinoma occurred
most commonly. Eleven of 100 patients
with primary hyperparathyroidism had
been irradiated and had a parathyroid
adenoma. Twenty of 662 patients with
salivary gland tumours had previously
been irradiated. Mucoepidermoid
carcinoma was the most common
tumour.
Patients who have been irradiated and
have a palpable abnormality of the
thyroid or the salivary glands should
be treated surgically. The various
noninvasive tests are of little value
in distinguishing between a benign and
a malignant tumour. Those with hyper
calcemia, considered to be due to
primary hyperparathyroidism, should be
treated by exploration of the neck,
identification of the four parathyroid
glands and excision of an adenoma
with biopsy of the three remaining
glands. If more than one gland is
abnormal, a subtotal parathyroidectomy
is recommended.

R.A. M ustard,

md ,

frcs[c], facs* and

les plus frequents. Parmi 100 patients
atteints d’hyperparathyroidie primaire,
11 avaient ete irradies et avaient
un adenome thyroidien. Sur 662 patients
presentant des tumeurs des glandes
salivaires, 20 avaient precedemment
ete irradies. Le carcinome
muco-epidermoi'de etait la tumeur
la plus frequente.
Les patients qui ont ete irradies
et qui presentent a la palpation une
anomalie de la thyroi'de ou des glandes
salivaires, devraient etre traite chirurgicalement. Les divers tests non sanglants
sont de peu d’utilite pour faire la
distinction entre une tumeur benigne
et une lesion maligne. Ceux qui ont une
hypercalcemie que I'on considere
due a une hyperparathyroi’die primaire,
devraient etre traites par exploration
du cou avec identification des quatre
parathyroides, et subir I’excision
de I’adenome, suivie d'une biopsie
des trois autres glandes. Si plus
d'une glande s'avere anormale, une
parathyroidectomie partielle est
recommandee.

W.J. Simpson ,

md ,

FRCP[c]f

had received irradiation to the neck
for various benign conditions. More
recently, Prinz and associates10 reported
their experience with primary hyper
parathyroidism and found that 27 of
89 patients (30%) had previously re
ceived irradiation to the head and neck
area.
Similarly, Hazen and colleagues,11
Modan and associates12 and Belsky
and colleagues13 have reported an in
creased frequency of salivary gland
tumours following irradiation, both in
childhood and adulthood, with a latent
period varying from 10 to 25 years.
Occasionally, a tumour may develop
at more than one of these sites. Prob
ably the well known association between
hyperparathyroidism and malignant
thyroid tumours (1.2% to 11.4%) is
related to previous irradiation. Of the
365 patients we have treated for prim
ary hyperparathyroidism, 4 had an as
sociated carcinoma of the thyroid and
all had received previous irradiation.
To date, there has been no report of
an irradiated patient with tumours of
the thyroid, parathyroid and salivary
glands.
The dosage of irradiation that is
tumorigenic is frequently difficult to
establish and remains a subject of in
terest and controversy in cases of head
and neck cancer. In Tisell’s report,9
the estimated dose ranged from 200
to 3000 rads. A study by Modan and
associates12 showed an increased fre
quency of thyroid malignant tumours
following a thyroid-absorbed radiation
dose of only 6.5 rads. Of interest is the
estimated thyroid-absorbed dose of 100
to 200 rads delivered by iodine-131 scan
ning.14 The thyroid-absorbed doses vary
greatly with age, being 20 times the
adult dose in the newborn, progres
sively lower in children and lowest in
adults 20 years of age and older.
In reported studies, various diag
nostic procedures, such as 131I scanning
and diagnostic roentgenography have
not been thought to represent signifi
cant exposure to radiation. This view
may require re-evaluation.

Reprint requests to: Dr. J.A. Palmer,
Rm. UW 4-100, Toronto General
Hospital, 101 College St., Toronto,
Ont. M5G 1L7

In 1950, Duffy and Fitzgerald1 raised
the possibility that irradiation of the
thymus in infancy was an etiologic
factor in the development of carci
noma of the thyroid. In their series of
28 children with thyroid cancer, 9 had
been exposed to low-dose radiation.
Since then, the association between
thyroid carcinoma and radiation has
been conclusively established by many
clinical reports, epidemiologic2'4 and
experimental studies.5
Studies by Block, Miller and Horn6
and DeGroot and Paloyan7 and our
experience indicate that radiation con
tinues as a pathogenic factor into
adulthood.
Less well known is the circumstan
tial evidence that previous irradiation
is associated with the development of
tumours of the parathyroid and salivary
glands and, on occasion, with tumours
originating from nerve and connective
tissues.
In 1975, Rosen, Strawbridge and
Bain8 reported a case of hyperparathy
Irradiation and Thyroid Tumours
roidism associated with irradiation of
the head and neck area. Tisell and
We have reviewed our experience at
associates9 reviewed a series of 170 the Toronto General and Princess
patients operated upon for primary Margaret hospitals with these tumours.
hyperparathyroidism, of whom 14% Of 475 patients with malignant thyroid
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L'irradiation, habituellement a faible
dose, de la region de la tete et du cou
entraine une augmentation de la
frequence des tumeurs de la thyroi'de,
des parathyroides et des glandes
salivaires. Les auteurs ont fait la revision
de leur experience en ce qui concerne
ces tumeurs. Cinquante sur 475 patients
souffrant d'un carcinome de la thyroi'de
avaient deja recu de la radiotherapie.
Les carcinomes papillaires ou
papillaires-folliculaires mixtes etaient
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tumours, 50 had previously undergone
irradiation for a variety of conditions.
Another 10 patients, operated upon for
thyroid nodules, solitary or multiple,
who gave a history of previous irradia
tion, were found to have a benign con
dition (Table I).
The commonest “indications” for ir
radiation were acne, and enlargement
of the thymus or tonsils and adenoids.
Five patients had previously received
131I for thyrotoxicosis; in three a carci
noma of mixed papillary-follicular type
developed, in one a follicular carcino
ma and in one a medullary carcinoma.
Four patients in whom an excessive
number of diagnostic roentgenograms
had been made were included. All
of these had had juvenile scoliosis, and
one also had congenital heart disease
for which an estimated 75 roentgenographic examinations of heart and chest
had been made beginning at 6 months
of age.
Histologic Findings

The majority of patients (41 of 50)
had a papillary or mixed papillaryfollicular carcinoma. Six had a folli
cular carcinoma, a term confined to
tumours with no papillary element.
Two patients had a medullary carcino
ma (previous 131I administration and
external irradiation for a glomus jugulare) and one an anaplastic carcinoma.
Multicentric tumours were common,
occurring in 40 of the 50 patients. At
operation, multifocal tumours were re
cognized in one half of the 40 patients
(Table II).
Lymph-node metastases requiring
neck dissection were present in 32 pa
tients; 1 had a neck and mediastinal
dissection.
Treatment and Results

Because of the multifocal nature of
some thyroid carcinomas, total or near-

total thyroidectomy has been advised
for all patients with multiple thyroid
nodules and a history of previous irra
diation. Sampson15 believed that the
finding of occult thyroid carcinoma or
microscopic spread within the gland
should not be an indication for radical
surgery since “neither affects the natu
ral course of the tumour”.
However, we believe that the myth
that patients with differentiated thyroid
cancer die with, but not because of,
their cancer should be destroyed. In a
separate, long-term study of 137 pa
tients with differentiated carcinoma of
the thyroid, Simpson and Carruthers16
found that 49 patients had died and, of
these, 31 (60% ) had died as a direct
result of their thyroid cancer.
When there is a history of previous
irradiation, we advise surgical explora
tion of the thyroid for palpable abnor
malities, whether clinically a single
nodule or a multinodular goitre. The
extent of the operation is based on the
gross findings and on the histologic
type of the tumour.
Preoperative investigations have not
been reliable in distinguishing between
benign and malignant tumours, and
thus do not help to avoid operation.
Iodine-131 scanning was done on all
patients. In two, the scan was normal,
despite the presence of metastatic tu
mour in neck nodes. The remainder
showed either a dominant cold nodule
or the scattered uptake of a multino
dular goitre. Eighteen patients were
examined by ultrasonography; 16 had
solid lesions and 2 had cystic lesions,
both of which were malignant (one
papillary and one follicular carcinoma).
Small-needle aspiration in 22 patients
correlated well with surgical findings
in 18. However, in four patients, the
clinically solitary lump was benign
based on cytologic examination but on
exploration the thyroid contained one
or more smaller nodules which were
malignant.

T a b le 1— D e ta ils o f P a tie n ts W ho H ad Ir r a d ia tio n an d T h y ro id T u m o u rs (5 0 M a lig n a n t, 10
B e n ig n )
In d ic a tio n f o r , o r ty p e o f,
ir ra d ia tio n
A cne
E n la rg e d to n s ils , a d e n o id s
E n la rg e d th y m u s
Io d in e -1 3 1 f o r th y r o to x ic o s is
P a lp a b le n odes in n e c k
B e n ig n
H o d g k in ’ s
C a rc in o m a o f b re a s t
E x c e s s iv e d ia g n o s tic r o e n tg e n o g ra p h y
M is c e lla n e o u s (k e lo id , h e m a n g io m a ,
a n k y lo s in g s p o n d y litis , g lo m u s
ju g u la r e tu m o u r, b u c c a l c a rc in o m a )

40

No. of
p a tie n ts
17
9
6
5
4
3
5
4
7

A ge a t
e x p o s u re , y r

In te r v a l b e tw e e n e x p o s u re
a n d o p e r a tio n , y r

12 - 15
3 - 6
1
18 - 33

11
10
12
22

-

20
30
34
32

18
22
38
1
4

20
18
20
13
22

-

38
24
28
25
30

-

24
28
44
16
25

The extent of thyroid resection
varied from lobectomy to total thyroi
dectomy and modified neck dissection,
depending on the gross appearance of
the thyroid abnormality, the frozensection diagnosis and tumour spread.
The minimal operation for a solitary
thyroid nodule was lobectomy. Further
excision depended on the results of
frozen-section examination. If the diag
nosis was carcinoma, the lymph-node
areas along both tracheoesophageal
gutters and the jugular chains were
examined. If there were no lymph-node
metastases and the diagnosis was a
papillary or mixed papillary-follicular
carcinoma in a thyroid whose gross
appearance otherwise was normal, lo
bectomy was considered adequate. If
there were nodules in the remainder
of the thyroid or microscopic evidence
of multicentric tumour in the rim of
normal tissue of the lobe removed, the
operation was extended to a total thy
roidectomy. If lymph nodes were in
volved, a total thyroidectomy and neck
dissection were done. The neck dissec
tion was modified to dissect the trache
oesophageal gutters only for limited
nodal involvement at that site and ex
tended to include dissection of the
anterior and posterior triangles of the
neck with preservation of the sternomastoid muscle, jugular vein and ac
cessory nerve when jugular-node in
volvement was present.
Follicular and medullary carcinomas
were treated by total thyroidectomy
with neck dissection if metastases were
present.
Patients with visible tumour left
behind, or tumour removed by sharp
dissection from the surfaces of trachea,
larynx or recurrent laryngeal nerve who
were assumed to have residual micro
scopic disease, were treated postoperatively by external irradiation.
Patients with mixed papillary-folli
cular tumours or follicular carcinomas
were treated by 131I if residual uptake
was observed on a postoperative scan.
Morbidity was minimal and there
were no operative deaths. One or more
parathyroid glands were identified and
pedicles were preserved; occasionally it
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T a b le I I — E x te n t o f D is e a s e in 50 P a tie n ts
w ith C a rc in o m a o f th e T h y ro id

E x te n t o f d is e a s e
C a rc in o m a , 1 lobe
C a rc in o m a , b oth lo b e s
G ross
M icro s c o p ic
C e rv ic a l ly m p h no d es
M e d ia s tin a l ly m p h n odes

/

N o . o f p a tie n ts
10
40
22
18
32
1
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was necessary to transplant a gland into
muscle. Although transient hypocalce
mia was common following total thy
roidectomy, permanent hypoparathy
roidism did not occur. The recurrent
laryngeal nerves were identified and
preserved in all patients.
The cosmetic and functional results
following total thyroidectomy and mod
ified neck dissection were excellent.
Irradiation and
Parathyroid Tumours

The results in the last 100 patients

of a total of 365 operated on for
primary hyperparathyroidism were re
viewed by questionnaire and interview.
Eleven patients had a history of previ
ous irradiation from 16 to 35 years
before operation (Table III). One pa
tient who had received irradiation for
acne as a young girl had a follicular
carcinoma of the thyroid, a parathyroid
adenoma and basal cell carcinoma of
the upper lip 30 years later. Mixed
papillary-follicular carcinoma of the
thyroid and a parathyroid adenoma
developed in two patients 22 and 30
years following irradiation to the

Table I II— Details of Patients Who Had Irradiation and Parathyroid Tumours
No. of
patients

Age at
exposure, yr

Interval before
diagnosis, yr

Associated tumours
(no. of patients)

Acne

4

14 17

1 6 -3 2

Enlarged thymus
Enlarged tonsils
Tuberculous adenitis

1
1
1

1
4
22

22
16
35

Mucoepidermoid parotid
c a n c e r(1)
Thyroid cancer (2)
Skin face cancer(1)
Thyroid cancer (1)

I31l for hyperthyroidism
Carcinoma of breast

2
2

19, 23
38, 42

18, 24
16, 30

Indication for, or type
of, irradiation

B ilateral mixed
tumours of parotid (1)

Table IV— Details of Patients Who Had Irradiation and Salivary Tumours
Indication for, or type of,
irradiation

No. of
patients

Age at
exposure, yr

Interval before
diagnosis, yr

12
4
1
2

14 - 17
4 - 8
18
17 - 34

10 - 24
16 - 18
30
16 - 22

1

23

Acne
Enlarged tonsils
Tuberculous adenitis
1311for hyperthyroidism, 1
for thyroid cancer, 1
Carcinoma of parotid

30

Table V— Tumours of the Salivary Glands and Regional N erve Tissue Related to the Type of Ir r a 
diation and Associated Head and Neck Lesions

Indication for, or type of,
irradiation
Acne

No. of
patients
12

Enlarged tonsils, adenoids

4

Tuberculous adenitis

1

1311 for thyroid cancer

2

Carcinoma of parotid

1

Lesions of salivary glands
(no. of patients)

Associated lesions of
head and neck (no of
patients)

Mucoepidermoid carcinoma, Hyperparathyroidism,
hyperplasia (1)
parotid (6 )
submaxillary (1)
Carcinoma of thyroid (1)
Pleomorphic adenoma,
parotid (2 )
Lymphoma,
parotid (1 )
Neurilemoma,
facial nerve (1)
sympathetic trunk (1)
Mucoepidermoid carcinoma, Follicular adenoma
of thyroid (1)
parotid (3 )
Malignant schwannoma,
facial nerve (1)
Hyperparathyroidism,
Bilateral pleomorphic
adenoma (1)
adenomas,parotid (1)
Mucoepidermoid,
parotid (2)
Neurilemoma,
sympathetic trunk (1)
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thymus as infants. One patient treated
for tuberculous adenitis was found to
have bilateral benign mixed tumours
of the parotid gland 20 years after
irradiation; hyperparathyroidism devel
oped 15 years later.
Treatment and Results
At operation, the parathyroid glands
were identified and verified by micro
scopic examination. Ten patients were
treated by excision of an adenoma and
biopsy of the remaining, grossly normal,
glands. The other patient with an
abnormality of two glands was treated
by subtotal parathyroidectomy. In
Tisell’s study,9 21 patients had an ade
noma and 3 hyperplasia (or an abnor
mality of two or more glands). In
contrast, DeGroot and Paloyan7 re
ported the presence of parathyroid
hyperplasia in 14 of 27 patients. It is
probable that this figure reflects a
difference in pathologists’ interpretation
rather than an unusually high fre
quency of hyperplasia.
Our patients have remained normocalcemic from 2 to 6 years after opera
tion. Whether the glands that remain
following the removal of an adenoma
have a greater potential for subsequent
hyperplasia or adenoma formation is
unknown. In a separate study of 250
patients17 followed up for between 3
and 20 years, only 1 patient had re
current hypercalcemia. This patient had
not received radiotherapy. To date,
there is no evidence that routine sub
total parathyroidectomy for a single
adenoma, as recommended by Paloyan
and associates10 decreases the frequency
of recurrent hypercalcemia, although
there are theoretical reasons to believe
that the remaining three irradiated
glands are at risk.
Patients with an associated carcino
ma of the thyroid gland were treated
by total thyroidectomy.
Irradiation and Salivary Tumours

We reviewed the records of 662 pa
tients with benign and malignant tu
mours of the salivary glands registered
at the Toronto General and Princess
Margaret hospitals. Twenty of these
patients were known to have received
previous radiotherapy (Table IV).
Probably the number was higher be
cause this study was retrospective and
the information on previous irradiation
was incomplete.
The pathologic features of the irra
diation-associated lesions are summar
ized in Table V.
Twelve of the 19 salivary tumours
were
mucoepidermoid
carcinomas
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which occurred most frequently in the
parotid gland. Smith,18 in a review of
49 radiation-induced tumours of the
salivary glands, also found that m u
coepidermoid carcinoma was the com
monest malignant tumour, but that the
frequency of carcinoma was the same
as, or only slightly higher than, that
usually found in salivary tumours that
have developed in patients with no
history of previous irradiation (45%
of parotid tumours and 63.7% of submaxillary and minor gland tumours
were malignant).
O f interest was the occurrence of
four tumours of neural origin that
presented as parotid tumours; at oper
ation two were found to be neurile
momas of the facial nerve, one was a
m alignant schwannoma and one a neuri
lemoma of the upper sympathetic trunk.
Sogg and Nikoskelainen19 have reported
a case in which the patient had both
a carcinom a of the parotid gland and
a jugular foramen schwannoma which
developed 20 years after irradiation
for a benign ear condition.
Two patients were found to have
mucoepidermoid carcinoma of the
parotid gland following therapeutic ad
m inistration of 13II for carcinoma of
the thyroid gland.
Treatm ent and Results
All patients were treated by subtotal
or total parotidectomy with preserva
tion of the facial nerve for parotid
tum ours, and suprahyoid dissection for
submaxillary gland tumours which was
extended to a supraomohyoid dissection
for malignant lesions. Eight of the 12
patients with mucoepidermoid carcino
ma had postoperative irradiation (5000
rad s). There has been no recurrence.
The patient with lymphoma has disse
m inated disease, and the patient with
the m alignant schwannoma has recur
rent local disease.

Conclusions
Previous irradiation, whether in
childhood or in adulthood, is a factor
in the pathogenesis of thyroid, parathy
roid and salivary gland tumours, both
benign and malignant. More accurate
studies and an increased awareness of
this problem may show a higher fre
quency than that reported herein.
Radiotherapy for benign lesions
should be avoided. Because the tumorigenic dosage may be low, repeated
diagnostic roentgenography and tests
using radioactive isotopes should be
kept to a minimum, particularly in the
upper trunk and in those under 20
years of age. This includes repeated
roentgenography of the thoracocervical
spine, chest, teeth and trunk and re
peated studies with radioactive isotopes,
particularly of the thyroid gland.
Patients who have had therapeutic
irradiation to the head and neck area
and to the upper trunk should have
periodic examinations indefinitely for
evidence of thyroid and salivary gland
abnormalities and for serum calcium
determinations.
Clinically abnormal thyroid and sali
vary glands should be explored sur
gically, and hypercalcemia should be
investigated for possible hyperpara
thyroidism.
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BOOK REVIEWS
THE AMERICAN ACADEMY OF OR
THOPAEDIC SURGEONS. Instruc
tional
Course
Lectures.
Volume
XXVII 1978. The American Academy
of Orthopaedic Surgeons. 235 pp. Illust.
The C.V. Mosby Company, Saint Louis,
1978. $37.25. ISBN 0-8016-0023-5.

In this day of the “do it yourself” book,
this volume of instructional course lec
tures from the American Academy of Or
thopaedic Surgeons is good value.
42

The first section of the book is exciting
reading and very convincing. For example,
how do you get good results in microvascular surgery? You obey all the guide
lines and rules which are clearly set out
here, but you acquire your basic skills
by practising on the vessels and nerves
of hamsters and cats until your art is
perfected. Then you work with a welldrilled team and are extremely fussy about
the care and use of your delicate equip
ment and the postoperative supervision of
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your patient. Then you expect some im
pressive results.
The next section covers miscellaneous
topics. Do you wish to use flexible im
plant resection arthroplasty? The implants
and their uses in the hand, wrist, forearm
and foot are described in great detail.
Do you understand the anatomy and func
tion of the wrist? The carpus is decribed
as three vertical columns and this func
tional anatomy is correlated meaningfully
continued on page 95
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Prognostic Value of Skin Testing with Dinitrochlorobenzene
in Patients with Head and Neck Cancer
D avid O soba, md, frcp [c ],* P atricia A. K ersey, RN,t R oy M. C lark,
Irving B. R osen, md, frcs[c], facs§

Of 107 patients with cancer of the head
and neck region in whom sensitization
with dinitrochlorobenzene (DNCB)
was attempted at the tim e the patient
first presented, 57 became positive
while 50 remained negative. These two
groups were similar with respect
to age, sex, involved sites and extent
of tumour at presentation, but the
mortality in the DNCB-negative group
(38%) was twice as high as that in the
DNCB-positive group (17.5%). Since
both groups were treated in a similar
fashion and have been followed-up for
equal periods of time, the difference
in mortality suggests that DNCB skin
testing is of prognostic value in patients
with cancer in the head and neck
region.
Sur 107 patients souffrant d'un cancer
de la tete ou du cou qu'on tenta de
sensibiliser avec du dinitrochlorobenzene
(DNCB) au moment ou ils furent
examines pour la premiere fois, 57
devinrent DNCB positifs et 50
demeurerent DNCB negatifs. Les deux
groupes etaient comparables quant a
I'age, au sexe, a la localisation et a
I'etendue de la tumeur a la consultation,
mais la mortalite au sein du groupe
DNCB negatif (38% ) fut deux
fois plus elevee que celle du groupe
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DNCB positif (17.5%). Comme les deux
groupes furent traites de fagon
semblable et comme ils ont ete gardes
sous surveillance pendant des periodes
de temps egales, cette difference de
mortalite suggere que la cutireaction au
DNCB possede une valeur previsionnelle
dans les cas de cancer de la tete et
du cou.

There appears to be a direct correlation
between the capacity of a patient with
cancer to produce a delayed hypersen
sitivity response to dinitrochlorobenzene
(DNCB) and the extent of the patient’s
tumour.1'12 However, some patients with
an apparently small tumour burden
also do not respond, and skin testing
with DNCB may help to determine the
prognosis of the disease. Therefore,
in an ongoing study, we have per
formed DNCB skin testing in a series
of patients with cancer of the head and
neck region to determine whether re
activity is associated with (a) the clinical
extent of the tumour, (b) the response
of the tumour to irradiation or surgery,
or both, (c) an increased disease-free
interval and (d) increased patient sur
vival.
Patients and Methods

Between Sept. 15, 1975 and Dec. 31,
1977, 107 patients with malignant tu
mours of the head and neck region,
(i.e., nasopharynx, oropharynx, oral
cavity, hypopharynx and larynx), who
had been referred to The Princess
Margaret Hospital in Toronto were skin
tested with DNCB. Sensitization with
DNCB was carried out on the first
visit to the outpatient clinic.
Sensitization and challenge with
DNCB were performed according to
the methods of Catalona and associ
ates13 and Eilber, Nizze and Morton,7
using a sensitizing dose of 2000 (xg
DNCB in 0.1 ml acetone in an area
3 cm2 on the upper arm, and challen
ging doses of 5, 10, 25 and 50 jj.g in
0.1 ml acetone in a similar area on the
lower arm 12 to 14 days later. The
challenge sites were examined at 48 and
72 hours after challenge and the reac

mb , bs, frcp [c], frcr $ and

tion was graded according to the system
described by Eilber, Nizze and Mor
ton.7 Grades 0 to 2 are considered neg
ative and grades 3 to 8 positive.
All patients received radiotherapy
as the initial mode of treatment. The
doses, fractions and duration of treat
ment varied slightly from patient to
patient, but were sufficiently similar
that the differences were deemed not
to be an important factor in the ul
timate outcome.
Sensitization was always carried out
before treatment was started, but chal
lenge and grading were not always
completed before the beginning of
radiotherapy. This did not appear to
have an effect on the reactions. The
follow-up in these 107 patients ranged
from 20 to 46 months at the time of
analysis on Nov. 1, 1979.
Results

A positive reaction to DNCB testing
was found in 57 patients (53.3%); 50
patients (46.7%) had no reaction. A
comparison of the DNCB-positive and
DNCB-negative groups shows that they
were similar with respect to age, sex,
anatomic sites of disease, the extent
of disease as reflected by the tumour,
node, metastases (TNM) classification,
and to the proportions achieving com
plete clinical remission after therapy
(Table I). However, the two groups
differed in that 19 patients (38%) in
the DNCB-negative group have died
of cancer compared with only 10 pa
tients (17.5%) in the DNCB-positive
group (P = 0.02, Fisher’s exact test)
(Table II). In addition, the proportion
of living patients who are still clinically
free of disease is lower in the DNCBnegative group (72.4%) than in the
DNCB-positive group (90.7%).
Discussion

Dinitrochlorobenzene is a chemical
to which few people have been exposed
in the course of their lives and, there
fore, most people have no hypersen
sitivity to it. When DNCB is applied on
the skin of disease-free volunteers, vir-
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tually all will become sensitized.14,15
Sensitization is expressed as a delayed
hypersensitivity reaction, characterized
by erythema and induration that is
maximal at 48 to 72 hours after chal
lenge. Dinitrochlorobenzene is a hapten
and, as such, probably combines with a
skin protein to form a hapten-protein

Table I— Pretreatm ent Characteristics of
Patients w ith Head and Neck Cancer Skin
Tested w ith Dinitrochlorobenzene (D NC B )
Response to DNCB
Positive
(n = 57)
%
(and no.)

Negative
(n = 50),
%
(and no.)

Sex
Men
Women

72 (41)
28 (16)

72 (36)
28 (14)

Age, yr
Mean
Range

59
34-85

64
26-94

Tum our type
Squamous cell
Other
Not specified

93 (53)
4 (2)
4 (2)

98 (49)
2 (1)
0 (0)

Site of tum our
Nasopharynx
Oropharynx
Hypopharynx
Oral cavity
Larynx
Sinus (frontal)
Unknown

7
21
4
42
26
0
0

(4)
(12)
(2)
(24)
(15)
(0)
(0)

10
18
10
30
28
2
2

(5)
(9)
(5)
(15)
(14)
(1)
(1)

TN M classification
T l- 2 , NO, MO
T 3 -4 , NO, MO
T l- 4 , N l-2 , MO
T l-4 , N3, MO
T l- 4 , N1 3, Ml
Unclassified

47
11
30
12
0
0

(27)
(6)
(17)
(7)
(0)
(0)

34
16
30
12
2
6

(17)
(8)
(15)
(6)
(1)
(3)

Pretreatm ent
characteristic

Table I I — Post-treatm ent Characteristics of
Patients w ith Head and Neck Cancer Skin
Tested w ith DNCB
Response to DNCB

Post-treatm ent
characteristic

Positive
(n = 57),
%
(and no.)

Response to treatm ent
Complete
remission
70
Incomplete
remission
30

Negative
(n = 50),
%
(and no.)

(40)

68

(34)

(17)

32

(16)

Dead
Total
With cancer
O ther cause

24.6 (14)
17.5 (10)
7.1 (4)

42
38
4

(21)
(19)
(2)

Alive
Total
With disease
Free of disease

75.4 (43)
9.3 (4)
90.7 (39)

68 (29)
27.6 (8)
72.4 (21)
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complex; however, the protein moiety
is unknown.16
In head and neck cancer, sensitivity
to DNCB is claimed to correlate more
closely with the course of the disease
than does the sensitivity to a number of
common recall antigens (e.g., histoplasmin, mumps, Candida, purified
protein derivative).4 In previous studies
of patients with localized head and neck
cancer,4,5 the capacity of patients to
be sensitized to DNCB has been corre
lated with prognosis. In patients who
could not be sensitized to DNCB there
were more therapeutic failures, earlier
recurrence and shorter survival than in
patients who could be sensitized.
We did not find a correlation be
tween sensitivity to DNCB and response
to therapy but found a direct correla
tion with death rate from the cancer.
In the group of patients with a positive
response to DNCB there were signif
icantly (P = 0.02) fewer deaths from
the malignant condition than in the
group of patients that did not respond.
Since both groups of patients have been
followed up for equal lengths of time
after diagnosis and treatment, this dif
ference is probably valid.
We were unable to demonstrate a
correlation between the capacity of
the patient to be sensitized to DNCB
and the extent of the tumour at pre
sentation. This may reflect the inability
of the test to discriminate between
varying amounts of tumour in patients
with head and neck cancer. In cancer
of this region the total volume of tu
mour is relatively small, even when the
lesion is classified as T4, N2, MO. It is
also possible that factors unrelated to
the tumour burden, such as high al
cohol intake, are important in deter
mining the capacity of some patients
with head and neck cancer to be sen
sitized to DNCB. Whatever the under
lying mechanism, the test seems to add
to other predictive factors such as site
and extent of disease in predicting the
outcome. We shall continue to follow
these patients to determine if the dif
ferences in mortality detected so far
are also reflected in the length of sur
vival of DNCB-positive and DNCBnegative patients.
Currently, more patients with head
and neck cancer are being tested. Those
who do not become sensitized to DNCB
are being rechallenged a few months
after treatment to determine if positive
reactivity develops later, and if so,
whether the change from negative to
positive reactivity is correlated with
survival.
We thank all the surgeons and radio
therapists attending our patients for their
cooperation.
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Comparison of Reconstructive Methods Used
following Ablative Head and Neck Operations
I rving B. R o sen , fr c s [ c ], J ohn A. P a l m e r , m d , f r c s [c] and G ordon A . K n u t s o n , m d , f r c s [c ]

desavantages cosmetiques. Ces deux
interventions pratiquees par etape
ce qui resulte en une hospitalisation
prolongee pour le patient pourraient etre,
a I'avenir, remplacees par des techniques
de reconstruction par greffons myocutanes ou par greffons libres.

To overcome the sometimes crippling
effect of extensive ablative surgery
for oral cancer, two reconstructive
techniques, the forehead flap of
McGregor and the deltopectoral flap
described by Bakamjian, have been
incorporated into the operative procedure
making it nearly routine. The records
of 77 patients in whom 55 deltopectoral
flaps and 30 forehead flaps were used
were reviewed retrospectively. The
failure rate for deltopectoral flaps was
16.4% and for forehead flaps was 7%.
Causes of failure included infection,
pressure by bone, prosthesis or teeth,
residual cancer, previous irradiation
and flap crowding. Functional results
were similar with both flaps. The
forehead flap is preferred although it
has cosmetic disadvantages. Both these
flap procedures, which are staged and
result in prolonged hospitalization for
the patient, may in the future be
replaced by myocutaneous and free-flap
reconstructions.

Although the frequency of oral car
cinoma has remained static at about
5% of all malignant lesions reported
in North America, standardized ap
proaches to treatment have not been
universally adopted. While many Amer
ican centres have adopted surgical
measures as the primary treatment of
oral squamous cell carcinoma, the longestablished policy at the University of
Toronto has been to treat this condition
by irradiation of the area including the
nodal drainage area of the neck where
feasible. Surgical treatment has been
reserved for recurrence of the primary
cancer following radiotherapy and for
metastatic disease of the neck.
Surgical treatment of primary oral
malignant disease has been hampered
not only by the problem of obtaining
adequate margins of normal tissue but
also by the side effects which cause
difficulties for the patient with regard
to appearance, speech, swallowing, sali
vary continence and rehabilitation to a
normal productive existence. These
common problems are compounded by
previous radiotherapy, since irradiated
tissue when traumatized is predisposed
to necrosis presenting difficulties in
primary healing. In an effort to reduce
deformity and enhance function follow
ing ablative surgical treatment, inten
sive work has been done in the last
10 years to develop reconstructive
procedures to replace the resected man
dible and soft tissues of the head and
neck. The two best known techniques
are that popularized by McGregor1
who used a forehead flap and that in
troduced by Bakamjian2'3 who used the
deltopectoral flap. This study was un
dertaken to examine these methods criti
cally.

Afin de surmonter les effets parfois
invalidants de I’ablation chirurgicale
etendue d'un cancer de la bouche, deux
techniques de reconstruction, celle du
greffon frontal de McGregor et celle
du greffon deltopectoral decrite par
Bakamjian, ont ete incorporees au
procede operatoire, les rendant presque
de pratique courante. On a etudie en
retrospective les dossiers de 77 patients
chez qui on avait utilise 55 greffons
deltapectoraux et 30 greffons frontaux.
Le taux d'echecs des greffons delta
pectoraux fut de 16.4% et celui des
greffons frontaux, de 7%. Les causes
d'echec comprennent les infections, la
pression exercee par les os, les
protheses ou les dents, un cancer
residuel, une irradiation prealable et la
retraction du greffon. Les resultats
fonctionnels des deux types de greffons
furent semblables. On prefere le
greffon frontal bien qu'il ait des
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Seventy-seven patients between the
ages of 45 and 72 years form the basis
/

of this study. The ratio of men to
women was 6:1. Seventy-four patients
had postirradiation oral cancer. The
areas affected included the floor of the
mouth in 32 patients, the face, neck
or temporal bone in 27, tongue and
oropharynx in 22 and cervical eso
phagus in 1. All patients underwent
what was considered to be an appro
priate ablative procedure for their can
cer; in cancers involving the oral mu
cous membrane, the procedure in
cluded mandibulectomy and neck
dissection of varying extent. Recon
struction of the ablative defect was
by either the forehead flap or the
deltopectoral flap or, infrequently, a
combination of the two. Each surgeon
selected the ablative procedure and re
constructive technique used, which
usually reflected individual bias regard
ing ease of execution, size and location
of defect. The two types of reconstruct
ive technique were evaluated retrospect
ively from the viewpoint of tissue sur
vival and contribution to patient
rehabilitation.
Technique

The forehead flap method follows
the descriptions of McGregor1 and
Hoopes.4 The flap consists of the en
tire forehead skin with the circulation
based on the superficial temporal and
posterior auricular arteries (Fig. 1).

FIG. 1—Diagrammatic representation
of forehead flap based on superficial
temporal artery. (Reproduced by permis
sion from Hoopes J; Forehead flaps, in
Skin Flaps, Grabb MC, Myers MB (eds).
Little, Boston, 1975, p 5)
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The base of the flap extends from the
lateral extremity of the eyebrow to a
point 2 cm posterior to the ear. Verti
cally the flap extends from the superior
margin of the eyebrow to the hairline
and the distal extremity follows the
temporal hairline terminating on a
transverse line at the level of the con
tralateral external canthus. The flap is
elevated at the level of the pericranium
which is an avascular plane. The defect
is then resurfaced by a split-thickness
(0.03 mm) skin graft usually taken
from the anterior thigh and stabilized
by a standard bolus tie-on dressing.
The flap is introduced intraorally
by rotating it medially and creat
ing a subcutaneous tunnel, dissecting
temporal masseteric fascia under direct
vision. The counterincision is made in
the upper buccogingival sulcus and the
flap brought into the oral cavity and
sutured into place. Both routes, super
ficial and deep to the zygomatic arch,
were used. After 3 to 4 weeks, when
acceptable healing has occurred, the
forehead pedicle is divided intra- or
extraorally, withdrawn from the cheek
tunnel and sutured into place on the
forehead to give an acceptable result.
No attempt was made to suture the
intraoral defect.
The deltopectoral flap procedure
was carried out in the manner de
scribed by Bakamjian.2,3 This flap car
ries deltoid skin on a parasternally
based horizontal pedicle of pectoral
skin. The base of the flap straddles the
first four intercostal spaces 1 to 2 cm
lateral to the lateral border of the
sternum (Fig. 2). The upper margin is
at the inferior border of the clavicle
while the lower margin runs almost
parallel to it with some broadening of
the base and 6 cm above the nipple in
the recumbent male patient, crossing
from chest to shoulder at the apex of
the anterior axillary line. The flap is
nourished by the second, third and
fourth perforating vessels of the in
ternal mammary artery. This flap was
used usually without delay. In selected
cases in which the flap was extended
to the upper arm, delay was estab
lished by incising the flap, ligating the
thoracoacromial artery and then raising
it after 10 days. The raw area of the
chest wall is resurfaced by a split
thickness (0.03 mm) skin graft taken
from the anterior thigh. The deltopecto
ral flap is usually brought into the
oral cavity through one of the neck
incisions used for neck dissection and
sutured into place. It is transected after
3 to 4 weeks, set into the appropriate
position and the unused portion of the
flap is returned to the chest wall. The
deltopectoral flap during its first stage
46

is usually tubed with the cutaneous
layer placed externally to avoid undue
drainage and fibrosis. There are many
variations of the insertion and applica
tion of this flap.2-3
Results
The selection of flap depended on
the site of the oral cancer. Thus, of 55
deltopectoral flaps, 29 were used for
cancer of the floor of the mouth and
26 for tumours of the face, neck or
temporal bone. Of the 30 forehead
flaps, 29 were used for tongue
and oropharynx and 1 for the face.
Of the 55 deltopectoral flap recon
structions, 9 (16.4%) showed major
or minor degrees of necrosis. In 14
instances delay was carried out but

necrosis occurred in 3 (21.4%). The
only death in this series occurred with
the use of a deltopectoral flap and
was due to hemorrhage from flap
necrosis, salivary fistula and erosion
of the external carotid artery. In the
30 forehead flap reconstructions, there
were two cases of necrosis (7%). In
one patient delay was carried out with
out ensuing necrosis. Combined delto
pectoral and forehead flaps were used
in four patients and double deltopec
toral flaps were used in three patients,
usually to provide external reconstruc
tion and internal lining for extensive
resection of portions of the face and
oral cavity (Figs. 3 to 5).
Deltopectoral-flap repair failed in
one patient but the defect was success-

Fig. 2a

Fig. 2b
FIG. 2— (a) Deltopectoral flap outlined on chest wall to cover extensive facial
defect following reconstruction of temporal bone, (b) Deltopectoral flap in place.
Donor site covered by split-thickness skin.
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tiple. They included infection, pressure
by bone (subzygomatic position of a
forehead flap in one patient), pros
thesis or teeth, residual cancer, previous
irradiation and tunnel crowding.
The influence of nutrition was dif
ficult to measure but all patients were
considered to be poorly nourished due
to a combination of excessive alcohol
intake and recurrent head and neck
cancer. In 10 patients, a 2-week
course of intravenous hyperalimenta
tion was given preoperatively but had
no apparent influence on tissue heal
ing. All patients were able to take food
by mouth before operation and nutri
tion was maintained adequately by
means of gastrostomy or nasopharyn
geal tube feedings in the postoperative
period.
Delayed healing occurred in four
deltopectoral flaps, and in one fore
head flap delayed healing was corrected
by the removal of an underlying metal
prosthesis inserted for mandibular re
construction. In all cases the cosmetic
and structural results were quite satis
factory with either form of flap repair.
Marked oral dysfunction characterized
by dysphagia, drooling and speech dis
ability occurred in two patients who
had anterior central mandibulectomies
repaired by a deltopectoral flap. Both
patients had recurrent tumour which
may have been a factor. In three other
instances in which floor of the mouth
lesions were repaired by a delto
pectoral flap, marked salivary incon
tinence occurred but was improved by
a central lip resection which had not
been done at the original operation.

fully reconstructed with a forehead flap.
Of the 11 patients who had necrosis a
second flap had to be used in 2 for
salvage. One flap was debrided and the
viable flap was then utilized by rotat
ing it into the neck defect. Another
flap was debrided and permitted to
heal secondarily. The other areas of
necrosis, usually of minor extent, were
managed by debridement and tissue
advancement. Causes for tissue ne
crosis were apparent and often mul-

FIG. 3— Extensive composite resection
for squamous carcinoma of oral cavity
involving mandible, full-thickness cheek,
lip, tongue (t), mandible (m) and carotid
vessels (v).

Discussion

One important consideration in se
lecting the reconstructive method lies
in the extent of reach of the available
flap. Bakamjian3 noted that the flap
can vary with body configuration.
Larger, longer flaps can be obtained
in stocky individuals, and, whereas the
length to width ratio of 2:1 is estab-

Fig. 5b

FIG. 4— Forehead flap (f) and deltopectoral flap (d) being raised to provide internal
oral lining and external cover respectively. Donor defects are covered by split
thickness skin.
VOLUME 23, NO. 1, JANUARY 1980
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FIG. 5— (a) Healed appearance of
patient who speaks, swallows normally, is
completely rehabilitated and free of disease
1 year postoperatively. Forehead scarring
(donor site) and cheek reconstruction
(deltopectoral transfer) are apparent, (b)
Lateral view of cheek reconstruction. No
mandibular reconstruction was done.
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lished at the time of elevation, once
freed from its bed the flap attains a
ratio of 3:1 giving it a range of reach
to almost any position on the ipsilateral side of the face and the lower
half of the contralateral side. Hoopes4
indicated that the forehead flap pro
vides an “abundance of tissue for
intraoral reconstruction”. McGregor1
noted that the flap has a wide range
of application except in the naso
pharyngeal position.
Hoopes4 found that necrosis of the
forehead flap is infrequent. He re
ported two instances of partial flap
necrosis in a series of 41 patients and
was of the opinion that the forehead
flap is viable provided it is not unduly
constricted by an inadequate tunnel.
Wound healing has not been a problem
with the use of the forehead flap even
in irradiated tissue. Indeed, McGregor
pointed out that ligation of the ex
ternal carotid artery at its origin in no
way affects the viability of the flap'
although other authors have warned
against this maneuver.5
The extent of cosmetic disability due
to a scarred forehead has been
minimized both by McGregor* and
Hoopes.4 Bakamjian3 noted that 12
of 53 deltopectoral flaps showed areas
of necrosis. Seven of these were con
sidered to be minor and marginal, and
healed by secondary intention by minor
adjustment at the time of division of
the flap pedicle; in five, necrosis was
severe and was caused by pressure of
a mandibular bone graft, hematoma
and infection. Park, Sako and Marchetta6 analysed the results in 105
deltopectoral flaps. In those delayed,
there was a 16% major and a 9%
minor rate of loss. The undelayed
flaps showed 15.7% major loss and
17.6% minor loss rates. These authors
believed that the pertinent factors in
flap failure included previous irradia
tion, diabetes, advanced age and in
fection. They also noted that surfacing
the area of the palate resulted in a high
rate of flap failure. In discussing their
experience, they reported the failure
rates recorded by other authors, in
cluding Krizek and Robson7 (10.5%)
and Lore and Zingapan8 (18%).
While both the forehead and delto
pectoral flap techniques have enjoyed
widespread popularity, there has been
an ongoing search for alternative tech
niques that would overcome the dis
advantages of staged procedures, flap
necrosis, cosmetic derangement and
prolonged hospitalization. These have
included the use of a myocutaneous
platysma flap described by Futrell and
colleagues,9 cervical island skin flaps
with and without secondary delto
48

pectoral flap repair of the neck as
reported by Farr, Spiro and Shah,10
nape of the neck or Mutter flap repairs
as reported by Robson and colleagues11
and nasolabial flaps for limited defects
of the floor of the mouth.12 While com
plicated and time-consuming, the prac
tical application of microvascular free
flaps in oropharyngeal repair has been
established by Acland and Flynn13 and
may well indicate a future trend.
It is apparent that the survival rates
of patients following reconstructive
procedures we have used compare
favourably to other published series.
The forehead flap technique appears
to be preeminently safe, simple to per
form and dependable. It permits the
patient unrestricted mobility and allows
easier nursing care. Although the fore
head flap is adequate to cover the floor
of the mouth, it appears on occasion
to be somewhat “tight” and although
many patients with oral cancer are
elderly and indifferent to cosmetic im
plication, the forehead does become
scarred and somewhat pigmented fol
lowing a forehead flap repair. The
deltopectoral flap requires greater tis
sue dissection and consequently pro
vides greater breadth of tissue both for
extraoral and intraoral reconstruction.
It is not as dependable. The pedicle,
even though it is tubed, is moist,
causing some nursing problems and
is subject to rotatory trauma which
perhaps also contributes to the in
creased occurrence of necrosis. Patients
appear uncomfortable and restricted
in their movement.
The forehead flap in our hands has
been quite dependable and is preferred
in oropharyngeal reconstruction, while
the deltopectoral flap seems particularly
suited to the repair of neck and facial
defects as well as large defects of the
floor of the mouth. The advantages and
disadvantages of both flaps must be
recognized, and the appropriate flap
technique selected for each patient.
Thus, familiarization with both types of
flap is essential for the surgeon if
patients with cancer undergoing ablative
head and neck surgery are not to
become “oral cripples”.
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NOTICES
Pediatric Liver Disease

The 5th International Symposium of the
Canadian Liver Foundation will be held
at the Hotel Toronto, Toronto, Ontario,
on May 23 and 24, 1980. The subject of
the symposium will be pediatric liver
disease and the symposium will include
topics of interest to those studying
diseases of the liver both in children
and in adults.
International authorities will speak
on the following subjects: develop
mental aspects of liver function, chol
estatic liver disease in newborns and
infants, metabolic liver diseases and
hepatitis B virus in perinatology.
Further information may be ob
tained from: Valerie M. Price, Execu
tive director, Canadian Liver Founda
tion, Ste. 510, 42 Charles St. E,
Toronto, Ont. M4Y 1T4.
Symposium on Vascular Surgery

I: The temporal flap in
intraoral reconstruction, in Symposium

M cG regor

on Cancer of the Head and Neck. Total
Treatment and Reconstructive Re
habilitation, G aisford JC (ed), Mosby,

St. Louis, 1969, p 72
B akamjian V: Reconstruction of the
pharynx and cervical esophagus, in
Ibid, p 203
3. Idem: The deltopectoral flap, in Skin
Flaps, G rabs MC, M yers MB (eds),
Little, Boston, 1975, p 225
4. H oopes J: Forehead flaps, in Ibid,
p 185
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The vascular surgical service of the
department of surgery, and extended
programs in medical education of the
University of California School of
Medicine, San Francisco, will present
a conference on vascular surgery from
Feb. 7 to 9, 1980. This course has
been designed to focus on and elucidate
areas of current controversy in the
field of vascular surgery. There will
continued on page 80
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^Tagamet
(dmetidine)
Tablets and In jectio n
(Product Monograph available to practitioners on
request.)
PHARMACOLOGICAL CLASSIFICATION
Histamine H 2-Receptor Antagonist
CHEMISTRY
Chemical Name:
Cimetidine is TV'-cyano-TV-methyl-AT-[2 [[(5-methyllH-imidazol-4-yl) methyl] thio] ethyl] guanidine.
Structural Formula:
CH3

X

CH2SCH2CH2NHCNHCH3

H N ^ N

N —C = N

Molecular Formula: C ioH,6N6S
ACTION
Cimetidine competitively inhibits the action of
histamine at the histamine H2 receptor, and thus
represents a new class of pharmacological agents,
the histamine H2-receptor antagonists.
Cimetidine is not an anticholinergic agent.
Studies have shown that cimetidine inhibits both
daytime and nocturnal basal gastric acid secretion.
Cimetidine also inhibits gastric acid secretion
stimulated by food, histamine, pentagastrin, caf
feine and insulin. Its ability to inhibit gastric acid
secretion via this unique mechanism of action
permits a new approach to the treatment of acidrelated gastrointestinal disorders.
Cimetidine is absorbed rapidly after oral adminis
tration. The plasma half-life is approximately two
hours. The principal route of excretion is the urine.
The degree and duration of inhibition of basal
and stimulated gastric acid secretion is doserelated; the data suggest that 80% or higher
inhibition throughout a 24 hour period can be
achieved by a dosage regimen of 300 mg four
times daily given with meals and at bedtime.
Cimetidine 300 mg reduced total pepsin output as
a result of the decrease in volume of gastric juice.
The drug had no effect on the rate of gastric
emptying or lower esophageal sphincter (LES)
pressure.
INDICATIONS AND CLINICAL U SE
'Tagamet' (cimetidine) is primary therapy for
conditions where the inhibition of gastric acid
secretion is likely to b e beneficial, such as:
—Duodenal ulcer
—Non-malignant gastric ulcer
—Gastroesophageal reflux disease
—Management of upper gastrointestinal
hemorrhage
—P athological h y p ersecretio n asso ciated
with Zollinger-Ellison Syndrome, systemic
m astocytosis and m ultiple en d o crin e
adenomas.
CONTRAINDICATIONS
There are no known contraindications to th e use of
'Tagamet' (cimetidine).
PRECAUTIONS
Use in Pregnancy; Nursing M others: There has
been no experience, to date, with use of 'Tagamet'
(cimetidine) in pregnant patients. Reproduction
studies performed in rats, m ice and rabbits have
revealed no evidence of impaired fertility or harm
to the fetus due to 'Tagamet'. Studies have
demonstrated that 'Tagamet' crosses the placental
barrier. It is also secreted in the milk of animals.
'Tagamet' should be used in pregnant or lactating
patients or women of childbearing potential only
when, in the judgment of the physician, the antici
pated benefits outweigh the potential risks.
Use in Children: Clinical experience in children
is limited. Therefore, 'Tagamet' (cimetidine) ther
apy cannot be recommended for children unless,
in the judgment of the physician, anticipated
benefits outweigh the potential |risks. In very
limited experience, 20-40 mg/kg per day has
been administered in divided doses by mouth or
intravenously.
U se in Im paired R en al F u n c tio n : B e ca u se
'Tagamet' (cimetidine) is excreted by the kidney, a
reduced dosage should normally be administered
to patients with impaired renal function. (See
DOSAGE AND ADMINISTRATION)
Drug Interaction: In patients on coumarintype anticoagulants, fu rth er prolon gation of
the prothrombin time has been observed with
concomitant 'Tagamet' administration. For this
reason, close monitoring is recommended, and
adjustment of the anticoagulant dose may be

necessary when these drugs are administered
concomitantly.
U se in G astric Ulcer: Symptomatic response to
'Tagamet' does not preclude the presence of a
gastric malignancy.
ADVERSE REACTIONS
Mild and transient diarrhea, muscular pain,
dizziness and rash have been reported in a
small number of patients during treatment with
'Tagamet' (cimetidine). A few cases of reversible
confusional states have been reported usually in
elderly, severely ill patients such as those with
renal insufficiency or organic brain syndrome.
Overdosage may have played a role in some
cases. These confusional states generally cleared
within 24 hours of drug withdrawal. There have
been reports that a few patients have developed
mild non-progressive gynecomastia during pro
longed treatment. No evidence of induced
endocrine dysfunction was found, and the con
dition remained unchanged with continuing
'Tagamet' treatment. Rare cases of fever and
intersitial nephritis which cleared on drug with
drawal, have been reported. Som e increases in
plasma creatinine and serum transaminase have
been reported.
OVERDOSAGE
In cases reported to date, involving oral ingestion
of up to 10 grams of 'Tagamet' (cimetidine), no
untoward effects have been noted and recovery
has been uneventful.
Treatment: T he usual measures to remove un
absorbed material from the gastrointestinal tract,
clinical monitoring and supportive therapy should
b e employed. Studies in animals indicate that
assisted respiration may be of value and that any
tachycardia may be controlled by administration
of a beta-blocker.
DOSAGE AND ADMINISTRATIONADULTS
(Experience with 'Tagamet' in children is limited
and it has not been evaluated in clinical studies—
see PRECA U TIO N S).
In clinical studies 'Tagamet' (cimetidine) has been
used in divided doses of up to 2400 mg a day.
DUODENAL U LC ER
The recommended adult oral dosage for duodenal
ulcer is 300 mg four times a day, with meals and
at bedtime.
While healing with 'Tagamet' often occurs during
the first w eek or two, treatment should b e con
tinued for at least four weeks unless healing has
been demonstrated by endoscopic examination.
While some patients may require concomitant
antacids initially, 'Tagamet' alone has been shown
to promote rapid relief of symptoms.
Daily maintenance therapy may b e used for those
patients who would benefit from a reduction of
gastric acid secretion, as well as those patients
who are known to suffer frequent recurrence
of duodenal ulcers. Following healing, mainten
ance therapy for periods of 6 to 12 months may
be initiated at a reduced frequency of dosage,
with the last daily dose taken at bedtime. After
this period of maintenance, patients should be
reassessed periodically, preferably by endoscopy.
NON-MALIGNANT GASTRIC ULCER AND
GASTROESOPHAGEAL R E F L U X D ISEASE
T he recommended adult oral dosage for nonmalignant gastric ulcer and gastroesophageal
reflux disease is 300 mg four times a day, with
meals and at bedtime. While healing of nonmalignant gastric ulcer may occur within the first
two weeks, treatment should be continued fo r at
le a s t six w eek s unless healing has been demon
strated by endoscopic examination.
While some patients may require concomitant
antacids initially, 'Tagamet' alone has been shown
to promote rapid relief of symptoms.
MANAGEMENT O F U PPER
GASTROINTESTINAL HEMORRHAGE
In patients with upper gastrointestinal bleeding
of sufficient magnitude as to require blood
transfusions, 'Tagamet' should b e administered
parenterally, preferably by intravenous injection
or intermittent infusion until 48 hours after active
bleeding has stopped. At this time an oral dosage
regimen may be instituted and should b e con
tinued for at least 7-10 days.
Recommended dosage for oral administration:
300 mg every 6 hours.
Recommended dosage for intramuscular injec
tion administration: 300 mg every 6 hours. Inject
the entire contents of a 2 ml ampul.
Recommended dosage for intravenous injec
tion administration: 300 mg every 6 hours. Dilute
'Tagamet' in Sodium Chloride Injection (0.9%) (or

other compatible i.v. solution) to a total volume of
20 ml and inject over 1-2 minutes.
Recomm ended dosage for interm ittent intra
venous infusion adm inistration: 300 m g every
6 hours. Dilute 'Tagamet' 300 mg in 100 ml of
Dextrose Injection (5%) (or other compatible i.v.
solution) and infuse over 15-20 minutes.
In some patients it may b e necessary to increase
dosage. When this is necessary, the increases
should be made by more frequent administration
of a 300 mg dose, but total daily'dosage should
not exceed 2400 mg.
DOSAGE ADJUSTM ENT F O R PATIENTS
WITH IMPAIRED R EN A L FUN CTIO N
Usage in patients with severely impaired renal
function has been very limited. Cimetidine halflife has been determined in patients with varying
degrees of renal insufficiency to be:
Creatinine C learance Cimetidine Half-life
50-80 ml/min.
2.6 hr.
10-50 ml/min.
2.9 hr.
< 10 ml/min.
3.7 hr.
On this basis, the recom m ended dosage in those
patients who have creatinine clearance rates
lower than 10 ml/min., including those who are
anephric, is 300 mg every 12 hours orally or by
intravenous or intramuscular injection. Should the
patient's condition require, the frequency of
dosing may b e increased to every 8 hours or even
further with caution.
Hemodialysis: Greater than 80% of a 300 mg intra
venous dose is cleared in a single 4 hour period of
hemodialysis. It is completely cleared in an 8 hour
period.
Peritoneal Dialysis: Peritoneal dialysis does not
appear to remove cimetidine to any appreciable
extent.
PATHOLOGICAL H Y P E R S E C R E T O R Y
CONDITIONS (eg. Zollinger-Ellison Syndrom e)
Recomm ended adult oral dosage: 300 m g four
times a day with meals and at bedtime. In som e
patients, it may b e necessary to administer 3 00 mg
doses more frequently to control symptoms.
D osage should b e adjusted to individual patient
needs, but usually should not exceed 2400 mg per
day. If intravenous administration is required, the
dosage schedule should b e the same as that rec
ommended for control of upper gastrointestinal
bleeding.
SP EC IA L C A SES
In patients in whom control of gastric acid secre
tion is desirable, th e recom m ended oral dosage of
'Tagamet' is 300 mg four times a day, with meals
and at bedtime. If intravenous administration is
required, the dosage schedule should b e the sam e
as that recommended for control of upper gastro
intestinal bleeding.
Stability of injectable form: 'Tagamet' Injection
when added to or diluted with most intravenous
solutions, such as Sodium Chloride Injection
(0.9%) or Dextrose Injection (5% or 10%), is stable
for 48 hours at normal room temperature.
'Tagamet' Injection should not b e refrigerated.
AVAILABILITY
Tablets: Pale green, circular, biconvex, film
coated tablets, each containing cimetidine 300 mg
(monogrammed S K F T13). Bottles of 100 tablets.
Injection: Each 2 ml dose contains cim etidine
HC1 equivalent to 300 mg of cimetidine, in S terile
Water for Injection. Preserved with phenol, 0.5%.
Ampuls of 2 ml, packaged in 10's.
BIBLIO G RA PH Y
Bibliography available to physicians and pharma
cists upon request.
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Intestinal Bypass for Morbid Obesity: a Consecutive
Personal Series
L loyd D. M ac L ean , m d , facs , frcs [c ],* G isele R ochon , p DT,f M ic h elin e M unro , p DT,f
K ay E.L. W atson , p d t , MNsf and H arry M. Shizgal , m d , facs , fr c s [c ]*

Forty-five patients who underwent
end-to-side jejunoileal bypass, with
51 cm in circuit, w ere followed up
from 8 months to 8 years (average
3.4 years). There was no early
or late mortality but morbidity was
considerable; it included inadequate
weight loss or late gain in 22%,
malnutrition and liver failure in 11%,
severe diarrhea and electrolyte
imbalance in 11%. Cholelithiasis and
wound complications also occurred.
Reanastomosis was necessary in
13% (six patients). The result of the
bypass was good in only 20%,
satisfactory in 44% and unsatisfactory
in 36%.
This type of bypass is not adequate
treatment for morbid obesity because
the proportion of unsatisfactory results
(36% ) is too high and the number of
good results too low and because
the outcome is unpredictable.
The complication of malnutrition
characterized by a decline in
body cell mass, an expansion of the
extracellular mass and an increase in
the ratio of total exchangeable
sodium to total exchangeable
potassium is quickly and effectively
treated by intravenous administration
of amino acids or protein hydrolysates.

Long-term management of protein
malnutrition requires a high protein
diet (100 g /d ) or reanastomosis.
Ouarante-cinq patients qui subirent une
derivation jejuno-ileale termino-laterale,
avec introduction d’un circuit de 51 cm
ont ete gardes sous observation pour
des periodes variant de 8 mois a 8 ans
(3.4 annees en moyenne). Aucune
mortality precoce ou tardive ne survint
mais on enregistra une importante
morbidite; celle-ci incluait une perte de
poids insuffisante ou un gain tardif
dans 22% des cas, de la malnutrition
et de I'insuffisance hepatique dans 11%,
une diarrhee grave et un desequilibre
electrolytique dans 11% et, moins
frequemment, une cholelithiase et des
complications de plaie. Une
reanastomose fut necessaire dans 13%
des cas (six patients). Les resultats
de la derivation furent bons chez
seulement 20% des patients, satisfaisants dans 44% des cas et
insatisfaisants dans 36%.
Ce type de derivation est inadequat
pour traiter I'obesite pathologique car
la proportion des resultats insatisfaisants
est trop elevee (36% ), les bons resultats
trop peu nombreux et Tissue
imprevisible.
Les complications entrainees par la
malnutrition et caracterisees par une
baisse de la masse cellulaire corporelle,
une expansion de la masse extracellulaire e t une augmentation du
rapport entre la totalite du sodium
echangeable et la totalite du potassium
echangeable, sont rapidement traitees
avec efficacite par ('administration
intraveineuse d'acides amines et
d’hydrolysats de proteines.
Le traitement au long cours de la
malnutrition proteinique exige un regime
riche en proteines (100 g/jour) ou une
reanastomose.

Intestinal bypass has been advocated
for the treatment of morbid obesity
for 24 years. The goal has been to
rehabilitate these very obese patients
(more than 45 kg over ideal weight)
socially, economically and emotionally
and to decrease the morbidity and
mortality associated with this degree
of obesity.1
At a recent conference, sponsored
by the National Institute of Arthritis,
Metabolism and Digestive Diseases of
the National Institutes of Health of
the United States, which was held in
an attempt to reach a consensus on
the surgical treatment of obesity,
several facts were agreed upon. A
survey of currently available inform
ation on mortality among severely
obese persons showed that the death
rate was from 2 to 11 times that of
nonobese persons of the same age and
sex (National Institute of Arthritis,
Metabolism and Digestive Diseases,
Bethesda, Md.: Unpublished data,
1978). Furthermore, the mortality in
creased proportionally with the degree
of obesity.
This conference also concluded that
although many drastic medical treat
ments had been tried for treating
morbid obesity, including prolonged
fasting and very low calorie diets con
sisting principally of protein, only
one to two thirds of morbidity obese
persons who seek such treatment will
remain on these regimens for sufficient
time to lose a substantial portion of
their excess weight. Of those who are
successful, only 10% to 20% are able
to maintain the weight loss for more
than a few years. It was concluded
that for most persons with morbid
obesity, current medical treatment is
ineffective.
It is mandatory,because of both the
potential benefits and the hazards, that
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surgical procedures be carefully eval
uated. The purpose of this study was
to evaluate the clinical results in a
series of 45 patients who underwent
end-to-side jejunoileostomy (38 cm of
jejunum to 13 cm of ileum). The sur
gical procedures were all performed by
one of us (L.D.M.) and the results
were evaluated by all of us at a mean
of 3.4 years following the procedure.

This required the simultaneous intra
venous injection of 10 fjiCl of radioiodinated serum albumin (RISA), 50
fxC i of chromium-51-tagged red cells,
500 fiC i of tritiated water and 8
/xCi of sodium-22. During the fol
lowing 24 hours, multiple whole blood
and plasma samples were obtained. In
addition, the entire urinary output was
collected to determine the amount of
isotope excreted.
The plasma volume and extra
Patients and Methods
cellular water volume each were de
Forty-five patients (13 men and 32 termined by reverse extrapolation of
women) were entered into this study the straight line curve relating time
between Oct. 1, 1970 and May 31, and logarithm of the plasma con
1978. They satisfied the following centrations of RISA and sodium-22,
criteria: they were at least 45 kg respectively. The straight line was
over their ideal weight, they were obtained by least-square fitting of the
under 55 years of age, they were intel data obtained from the six plasma
ligent and cooperative, had good family samples drawn between 60 and 110
support and no evidence of psychosis minutes. The red cell volume was cal
as judged by psychiatric interviews, culated from the mean concentration
they had no history of addiction, es of MCr in the six whole blood samples
pecially to alcohol, and they were drawn between 60 and 110 minutes.
willing to cooperate in a regular Total body water volume was de
follow-up program which included termined from the 24-hour equili
measurement of body composition and brated plasma concentration of tri
assessment of food intake by dietary tium. A correction was made for the
interview.
urinary loss of tritium. The value for
Data were collected on age, weight, total exchangeable sodium (Nae) was
dietary intake preoperatively and at obtained by determining the specific
intervals postoperatively, duration of activity of 22Na in plasma over 24
follow-up, complications, treatment of hours and correcting for urinary loss
complications including reanastomosis, of the isotope. Total exchangeable
and social and economic rehabilitation. potassium (Ke) was determined by an
No patient was lost to follow-up.
indirect technique previously des
All patients underwent end-to-side cribed.2 The Nae/K,. is normally 1:1.
jejunoileal bypass (38 cm to 13 cm) With malnutrition, the body cell mass,
measured in a standard fashion and which is potassium-rich, decreases and
performed by the same surgeon the extracellular supporting structure
(L.D.M.) over the study period. of body composition expands and the
Patients were considered to have a Na„/Ke increases.
“good” result if, at the time of follow
The lean body mass was determined
up, they had lost at least 25% of with the Pace-Rathbun:l constant,
their body weight, were within 30% which is based on the assumption
of ideal weight for age, height and that fat-free tissue contains 73% water
body build and had not had any (i.e., lean body mass equals total body
complications necessitating readmission volume divided by 0.73). Body fat
to hospital.
was calculated as the difference be
The result of operation was con tween body weight and lean body mass.
sidered “satisfactory” when patients The body cell mass in kilograms was
had lost at least 25% of body weight, calculated by multiplying Ke in mil
but remained over 30% above ideal limoles by the constant 0.00833. The
weight or had a complication which extracellular mass was calculated as
necessitated readmission to hospital, the difference between the lean body
or both.
mass and body cell mass. Body com
An “unsatisfactory” result was ob position measurements were performed
tained when patients failed to lose at before and at 3- to 6-month intervals
least 25% of body weight or regained for the first 2 years following jejun
lost weight to return to this category, oileal bypass and less frequently there
or remained over 30% above their after unless indicated. For the purpose
ideal weight or had more than one of this presentation the value of this
readmission to hospital for com measurement in documenting and as
plications related to the bypass pro sessing treatment of malnutrition is
cedure, or both.
emphasized.
Body composition was measured by
Dietary information was obtained
multiple isotope dilution techniques.2 both pre- and postoperatively on 30
VOLUME 23, NO. 1, JAN U ARY 1980 /

patients. On the other 15 patients diet
ary information was obtained for the
present evaluation.
Preoperatively, nutritional inform
ation was obtained by two dietitians
using both dietary history of food
frequency and the 3-day diary method.
Postoperatively, most of the dietary
information was collected at different
intervals by two dietitians using 3-day
food diaries and 24-hour recall. For
the remaining patients, dietary history
of food frequency was obtained at
the time of the study. This dietary
history of food frequency was also
carried out on the total sample of 45
patients at the time of the present
study.
The dietary history data collected
were then transcribed (food into item
numbers and household measures into
amount eaten in grams), using “Nu
tritive Value of American Foods in
Common Units, Agriculture Hand
book no. 456”.4
Data compiled were then punched
onto cards and fed into a computer.
This program gave foi each patient
the following information: energy
(Cal), protein (g), fat (g), calcium
(mg), iron (mg), vitamin A (IU), thia
min (mg), riboflavin (mg) and vitamin
C (mg).
Weight and height were noted for
each patient preoperatively, and weight
was noted at each follow-up visit. At
the time of this study, patients were
again weighed and measured. Weight
loss as well as weight gain were cal
culated from these data.
From the Metropolitan Life In
surance tables (middle point of medium
frame), the ideal body mass was ob
tained. Percentage above ideal body
mass was then derived from this
formula:
PW - IBM
IBM

X 100,

where PW is present weight and IBM
is the ideal body mass.
Caloric requirements for the ideal
body mass of each patient were ob
tained using the formula:
IMB (lb) X10 + activity factor (%)
The percentage of calories above
ideal body mass requirements was ob
tained using the formula:
LI (Cal) —Cal requirement
for IBM
------------------------------------- X 1 00 ,
Cal requirement for IBM
where LI is the last intake.
Computer analyses of variance were
done on weight and energy intake data.
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Results
There was no mortality, early or
late. The follow-up was from 8
months to 8 years (mean time from
operation 3.4 years).
The percentage weight loss at this
time of follow-up varied between 8%
and 55% (mean 30.5%). Most pa
tients remained well above ideal weight
(range 0% to 114%, mean 51.5%).
Caloric intake ranged from 1000 to

Table

1— Reasons for an Unsatisfactory
R esultafter Intestinal Bypass
No. of
patients

Reason
F a ilu re to lose
Late w eigh t gain
M aln u tritio n
Persistent diarrhea
C irrhosis of liver

6
4
3*
2*
1*

*R equired reanastomosis.

7000 Cal/d (mean 3150 Cal/d). This
varied between -66% and +300%
(mean +173% ) which was usually
well above ideal intake for the normal
size of each patient.
The overall result using the criteria
previously noted was good in 9 pa
tients (20% ), satisfactory in 20 patients
(44%) and unsatisfactory in 16 pa
tients (36% ). The reasons for an unsa
tisfactory result after a mean of 3.4
years are noted in Table I. The
operation produced inadequate weight
loss or late weight gain in 10 patients
and led to considerable weight loss as
sociated with malnutrition in 5 pa
tients. None of our preoperative data
permitted us to predict which patients
would have an unsatisfactory result.
The clinical details of the 16 patients
who had an unsatisfactory result are
set forth in Table II and those of
patients who achieved a good result
appear in Table III.
The complications encountered fol
lowing jejeunoileal bypass are shown in

Table I I - C linical Details of 16 Patients with an Unsatisfactory Result

P atien t

Age,
yr

Sex

Duration of
follow -up, yr

MB
PB

44
45

F
F

2.0
4.0

BH
BB
BW

46
42
29

F
M
F

RD
JL
JL
GL
JG
MG
AR
MG
HW

32
53
53
43
28
38
35
29
34
27
43

MG
YD

Caloric
intake,
% of ideal

Reason for
classification as
failu re

Additional treatm ent

200
175

None
Reanastomosis

2.0
6.5
2.5

20% weight loss
Cirrhosis of liver,
17% w eight loss
18% w eight loss
8% w eigh t loss
D iarrhea

280
225
142

F
M
M
M
F
F
F
F
F

2.5
3.5
3.5
4.0
2.5
3.0
4.5
3.0
4.0

20% w eight loss
D iarrhea
M alnutrition
22% w eight loss
17% w eight loss
23% w eight loss
21% w eight loss
20% w eight loss
M alnutrition

250
-66
100
284
165
210
210

F
F

1.0

15% w eight loss
M alnutrition

172
-40

None
None
Reanastomosis and
gastroplasty
None
Reanastomosis
Reanastomosis
None
None
None
None
None
Reanastomosis and
gastroplasty
None
Reanastomosis and
gastroplasty

0.8

—

164

Table IV — Complications following Jejuno
ileal Bypass

Complication

Table I I I — C linical Details of N ine Patients w ith a Good Result

P atien t

Age,
yr

Sex

Duration of
follow -up, yr

% above
ideal
w eight

JB
SJ
JL
JV
CL
LMS
LT
LD
RS

38
21
27
25
23
28
53
29
27

F
F
F
F
F
F
M
F
M

3.5
1.5
3.5
3.5
1.5
3.0
3.0
8.0
4.0

22
6
25
0
22
27
17
13
4

56

Caloric
intake,
C al/d

% of
ideal
caloric
intake

Comment

3000
1950
2600
1700
1350
2400
1800
2600
6000

190
114
173
100
100
145
100
160
220

No diet
Dieting
No diet
Tastes changed
Better food habits
Better food habits
Better food habits
Better food habits
B etter food habits
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Table IV. Malnutrition, characterized
by a marked decrease in oral intake,
weakness, abnormal liver function pro
gressing to nausea and vomiting requir
ing hospitalization, occurred in 5 of the
45 patients. Three required reanastomosis. Two patients made a satisfac
tory nutritional adjustment to a high
protein diet without any further oper
ation. Two of the three patients who
required reanastomosis also underwent
gastroplasty to control weight gain
which would be expected to follow
reanastomosis alone.
The details of body composition
studies (i.e., the ratio of total exchange
able sodium to total exchangeable potassium [Na,./K,,]) for the five patients who
had malnutrition appear in Fig. 1. The
preoperative Nae/K e was normal in all
patients except one whose value of
1.28:1 indicated mild malnutrition preoperatively. The ratio increased with
time in all five patients indicating increasing protein malnutrition with
weight loss. The shaded blocks indicate
periods of protein (Amigen®) infusion
without oral intake over 9- to 21-day
intervals. The patients required hospital
ization during these periods because of
weakness (sometimes extreme), inability
to eat, nausea, vomiting and abnormal
liver function. The symptoms promptly
disappeared, and liver function and the
Nae/K e returned to normal in all cases
(Fig. 2). The abnormalities of liver
function were considered mild if two
of the listed determinations (serum
glutamic oxaloacetic transaminase, glu
tamic pyruvic transaminase, lactic dehydrogenase, alkaline phosphatase and
bilirubin) were abnormal, moderate if
more than two were abnormal and
severe if all were abnormal.

No. of
patients

Inadequate weight loss or late
10
gain
5
M alnutrition and liver failu re
Severe diarrhea and electrolyte
5
imbalance
Wound infection, dehiscence or
4
late hernia
2
Cholelithiasis
2
Severe flatulence
1
Nephrolithiasis
1
Psychosis
1
Neuropathy
1
Pulmonary embolism
1
Arthralgia or arthritis
1
Cirrhosis of liver
1
Recurrent fever
0
Bypass enteritis
0
Renal failure
Change in renal function (change
0
in serum creatinine value)

%
22
11
11
9
4
4
2
2
2
2
2
2
2
0
0
0
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The weight loss (and late gain) in
all 45 patients appears in Fig. 3. It is
clear that late weight gain represents
a considerable risk. The mean percent
age weight loss and percentage decrease
in caloric intake as a function of time
appears in Fig. 4. The weight loss is
substantial but the apparent decrease
in caloric intake is not statistically significant because of great individual dif
ferences.
D iscussion

The nonsurgical treatment of morbid
obesity has been disappointing. Surgeons
have developed procedures to fill this
*■► vacuum of therapy but evaluation of
the role of surgery has been com
plicated by the wide variety of opera
tions used, inadequate follow-up and
t

25~

J.B.

R.G.

| On i v protein

the unpredictable and widely variable
response of the patients treated. It
became obvious rather soon that jejunocolic bypass with 38 cm or 50 cm
of jejunum in circuit was not satis
factory because of the high risk of
death from malnutrition and associated
liver failure. One careful study by
Halverson and associates5 of 100 pa
tients who underwent jejunoileal bypass
by end-to-end anastomosis with 45 cm
in circuit concluded that the procedure
should be discontinued except for pa
tients whose lives were seriously threat
ened by obesity. It could also be argued
that this is not a good time to operate
on such patients. The reasons for Hal
verson’s pessimistic view of this proced
ure were the high morbidity which ne
cessitated reanastomosis in 25% of the

Y.D.

patients, the late mortality of 5% and
the fact that satisfactory results were
achieved in only 42%.
Operations with more intestine in
circuit or with an end-to-side anasto
mosis, both of which could increase the
absorptive surface, have the potential
to provide adequate weight loss without
severe morbidity. This argument is sup
ported by Starkloff, Stothert and Sundaram6 who recommended the end-toside operation (35 cm to 10 cm) after
experience with both types of operation
in 664 patients.
A greater length of intestine in cir
cuit than 45 cm is recommended by
Buchwald and Varco,7 Salmon8 and
Gourlay and Renolds.9 The morbidity
and mortality, especially when dietary
supplements were given, was acceptable
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FIG . 1— Course of five patients who had m alnutrition showing weight loss and influence of intravenously adm inistered protein.
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FIG . 2— Results of liver function tests (SGOT, SGPT, lactic dehydrogenase, alkaline phosphatase and bilirubin). R a tio o f total
exchangeable sodium to total exchangeable potassium are shown for same patients as in Fig. 1.
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to these authors who left from 50 cm to
75 cm in circuit. Supplements in
cluded a high protein, low fat, low
caffeine, low oxalate diet with added
vitamins and potassium and with
Lomotil® when necessary, to suppress
diarrhea.
Most studies do not include a com
plete follow-up on all patients, very
few document change in caloric intake
and the follow-up period is usually
short.
In our study the 45 patients were
carefully and completely followed. All
had the same operation, a “conserva
tive” procedure designed to avoid mal
nutrition. There were no early or late
deaths but serious malnutrition devel
oped in five patients (11%), three
of whom required reanastomosis. Ten
of our patients (22% ) either failed to
lose weight or had a weight gain later
after the procedure. Thirty-six per cent
of patients had an unsatisfactory result;
only 20% had a good result. Analysis
of patients with a good result indicates
that they had adopted much better food
habits or were actually dieting since
the operation in contrast to patients
in the satisfactory or unsatisfactory
groups. The caloric intake of patients
with a good result was closer to normal
than the unsatisfactory group except
for patients with acute malnutrition
who ate less than normal. Better food
habits included no snacking, eating three
meals a day, with no “binge” eating,
all of which persisted in patients with
an unsatisfactory result and in many
of those with a satisfactory result.
It was disappointing not to find
some characteristics that would allow
selection of ideal candidates for the
procedure.

The percentage weight loss was the
same in the very heavy compared to
the less obese. Age and sex were not
determinants of success either. Obvious
predictable causes of failure such as
alcoholism, psychosis, no family sup
port and vocational failure eliminated
patients from consideration for surgery.
Severe life-threatening malnutrition
documented by abnormal body compo
sition (i.e., a contraction of body cell
mass, expansion of the extracellular
supporting structure of body compo
sition and a markedly abnormal Na„/
Ke ratio) were found in five patients.
Protein hydrolysates, given intraveously, without added calories resulted
in prompt clinical recovery as well as
recovery of body composition. In three
patients, severity or recurrence of mal
nutrition prompted reanastomosis with
or without gastroplasty. In two patients
a high protein diet (100 g/d) has been
effective for several months to years
in preventing malnutrition.
Liver failure and abnormal results of
liver function tests occurred simultane
ously in all five patients. This was not
seen in patients with normal body com
position. The liver function returned to
normal with correction of the nutri
tional state.
These data support the hypothesis
that liver failure after intestinal by
pass is related to malnutrition and
not to the production of liver toxins
in the bypassed segment. Correction of
the liver abnormality occurred with
proper nutrition even though the shunt
remained intact. Furthermore, other
operations which utilize a shorter by
passed segment of ileum to decrease
lipid absorption cause neither liver fail
ure nor malnutrition7. Deaths from liver

FIG. 4— Percentage weight loss and de
crease in caloric intake with time.

FIG. 3— Weight loss and gain are charted against time for all patients.
58
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failure occur after operations with the
shortest length of intestine in circuit
and the greatest frequency of malnutri
tion.10
The suggestion that a toxin, possibly
bacterial in origin, from the bypassed
segment is the cause of the liver fail
ure is based on several observations.
Cultures from the bypassed segment of
small intestine have shown a heavy
growth of colonic bacteria. All of the
patients in the report of Corrodi and
associates11 had an end-to-end anasto
mosis which predisposes to “bypass en
teritis” due to stasis caused by the
anastomosis of the bypassed segment
to the colon; this was effectively treated
by metronidazole. No cases of “bypass
enteritis” occurred in the present series
in which the operation was “end-toside”. Animal experiments suggest that
small bowel resection is tolerated better
than small intestinal bypass.12 However,
this observation was not confirmed by
Salmon.8 Drenick (personal communi
cation, 1978) found improvement in the
appearance of liver biopsy specimens
from patients with intestinal bypass
after treatment with metronidazole
(Flagyl®). He did not have compar
ative data on nutritional status in these
patients.
The complications in this series after
the end-to-side operation were not as
common as reported by Halverson and
associates5 following an end-to-end
operation with only 45 cm in circuit.
In the latter study liver function was
abnormal in all patients during the first
year. Severe liver failure occurred in six
and three died. Arthralgia occurred
commonly (19% ). Halverson and asso
ciates also noted that 58% of their
patients required major reoperation
(reversal, cholecystectomy or hernia re
pair) or had a life-threatening compli
cation (liver failure, hepatic fibrosis or
urinary stones).
Some complications, such as bypass
enteritis and renal failure, were not
seen in our series and have been de
scribed only after end-to-end oper
ation. This may be due to partial ob-
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struction of the bypassed segment which
must be anastomosed to the colon in
the end-to-end operations. Partial obstruction of this segment could cause
the bypass enteritis and may account
for elaboration of renal toxins as well.
Our conclusion from this study is that
end-to-side jejunoileostomy with 50 cm
in circuit is not adequate treatment for
morbid obesity. The proportion of unsatisfactory results was too high (3 6 % ),
of good results too low (20% ) and
the outcome was unpredictable. The re
sults are worsening with time because
of instances of late weight gain. Further
more, the problems of malnutrition are
not confined to the early postoperative
period.
The large percentage of patients who
achieved controlled intake and improved
their dietary knowledge and practice in
the group that had a good result has
prompted us to adopt an operation
designed specifically to modify intake
(i.e., gastroplasty). The procedure we

use has been described by Carey
(personal communication, 1978) and
consists of gastric partition with a
stapler so as to leave a small (50 ml)
upper gastric pouch which empties into
the lower portion of the stomach via a
small channel approximately 1 cm in
diameter (27 to 30 French). We have
done this operation exclusively since
May 1978 with good early results.

5.

6.
7.
8.
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Des lesions aigues de la muqueuse
gastroduodenale peuvent resulter d’une
ischemie de la muqueuse gastrique
avec dysfonctionnement cellulaire
subsequent, fuite capillaire et atteinte
muqueuse. On decrit une nouvelle
technique de mesure de I’effet du choc
hypovolemique et de la permeabilite de
la muqueuse gastrique. Des cochonnets
ont recu par voie intraveineuse de la
serum-albumine humaine marquee avec
100 gCi d’iode 131 ( 13,I-HSA). Des
echantillons sanguins et gastriques
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gastric samples were obtained for
gamma counting during the control,
hypovolemic shock and resuscitative
periods. Increased gastric acid secre
tion and clearance of labelled serum
albumin occurred after resuscitation
from hypovolemic shock. The authors
believe that increased capillary
permeability and defective gastric
mucosal cell function due to ischemia
contribute to these changes.

Acute lesions of the gastroduodenal
mucosa may result from gastric mucosal
ischemia with subsequent cellular
dysfunction, capillary leakage and
increased susceptibility to mucosal
damage. A new technique for measuring
the effect of hypovolemic shock and
gastric mucosal permeability is
presented. Piglets were injected
intravenously with human serum
albumin labelled with 100 uCi of
iodine-131 (131I-HSA). Serial blood and
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series ont ete obtenus pour scintigraphie
durant les periodes de controle, de
choc hypovolemique et de reanimation.
Une augmentation de la secretion
d'acide gastrique, et de la clearance de
la serum-albumine marquee a ete
enregistree apres la reanimation du
choc hypovolemique. Les auteurs
croient qu'une augmentation de la
permeabilite capillaire et une alteration
de la fonction cellulaire de la muqueuse
gastrique entrainees par I’ischemie
contribuent a ces changements.

The pathogenesis of acute lesions of
the gastroduodenal mucosa (stress
ulcers) is controversial. In our opinion
ischemia of the gastric mucosa with
subsequent cellular dysfunction, capil
lary leakage and increased susceptibility
to acid-peptic autodigestion is one of
the main factors initiating this disease
process. Previous investigators have
estimated the degree of gastric mucosal
damage by measuring changes in the
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electrical potential of the gastric
mucosa,1 by attempting to measure hy
drogen ion back diffusion,2 by count
ing the number of ulcers found in ex
perimental stomachs,3 and by various
techniques for measuring local gastric
blood flow.4
In this study we measured gastric
mucosal permeability to human serum
albumin
labelled with iodine-131
(131I-HSA) as an indicator of cellular
damage in the pig stomach before and
after hypovolemic shock. Changes in
volume and acidity of gastric juice as
a result of hypovolemic shock are also
measured.
Material and Methods

Healthy piglets (weight 8 to 12 kg)
were injected intravenously (using an
ear vein) with 100 yu.Ci of 131I-HSA
48 hours before operation to allow
time for the HSA to equilibrate be
tween plasma and extravascular fluids.
The night before the study began, the
animals were anesthetized with intra
venous sodium pentobarbital, intubated
and ventilated with a pressure cycled
ventilator. A rectal temperature probe
was inserted, and through an external
jugular venous cutdown, Ringer’s lac
tate solution was infused at a rate of
50 ml/h. Through femoral artery ex
posure, a no. 18 cutdown catheter was
passed proximally into the abdominal
aorta. The catheter was flushed with
heparinized saline and connected to a
Statham SP 1400 pressure monitor
(Statham Instruments, Oxnard, Calif.)
for continuous recording of arterial
pressure.
A laparotomy was carried out
through an upper midline abdominal
incision and a large bore (diameter 1
cm) red rubber tube was passed proxi
mally into the stomach through a
duodenotomy; the tube was fixed in
place by a purse-string suture at the
duodenotomy site and by ligating the
pylorus around the tube with umbilical
tape, taking care to preserve the right
gastric and right gastroepiploic vessels.
The gastric tube was brought out
through a stab wound in the right
upper quadrant and the midline inci
sion closed. The stomach was then
irrigated copiously with saline solution
until gastric returns through the tube
were clear; traumatic suctioning was
avoided. The animals were all placed
in the right lateral decubitus position
to allow complete emptying of the
stomach through the tube.
At half-hourly intervals the gastric
drainage was gently aspirated and
secretion volume measured to the near
est 0.5 ml. Each sample was divided
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into two equal parts: one tube was
used to determine hydrogen ion secre
tion by titration with 0.1 N sodium
hydroxide. The second tube was kept
refrigerated until all specimens from
this animal had been collected. The
volumes were recorded and the sam
ples were then placed in separate plas
tic vials for gamma counting. A known
volume of saline was added (if neces
sary) to bring each sample to a constant
counting volume of 5.0 ml.
A concomitant 3.0-ml venous blood
sample was drawn with each sample
of gastric juice. The samples were
centrifuged; the plasma was separated,
measured and placed in gamma count
ing vials. Saline was added (if neces
sary) to bring the plasma counting
volume to 2.0 ml.
The samples of plasma and gastric
juice from each animal were then
counted in a gamma counter. After
allowing for the dilution factors in
troduced by the saline additives, the
clearance of 131I-HSA from plasma into
the gastric juice was calculated using
the following formula:
TGC
X VGC,
VGC
= ml of plasma cleared
TPC
of albumin 30/m in,
VPC
where TGC is the total number of
gastric counts, VGC is the volume of
gastric juice counted (ml), VGCi is the
volume of gastric juice collected (ml/30
min), TPC is the total number of plas
ma counts and VPC is the volume of
plasma counted (ml).
The experimental animals were
divided into three groups.
Group 1

In four (control) pigs, samples of
blood and gastric juice were collected
every 30 minutes for 6 hours on the
first day; the pigs were allowed to
recover overnight and the next morn
ing they were reanesthetized and
collection was continued for another
3 hours. The pigs were then sacrificed
by an overdose of anesthetic and the
stomachs were removed for gross exa
mination.
Group 2

Four pigs were subjected to 2 hours
of baseline collections and then to
hypovolemic shock by removing 40%
of their estimated blood volume (80
ml/kg body weight) over 5, to 10 min
utes through the femoral artery cathe
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ter. The blood was collected in acidcitrate-dextrose vacuum bottles and
the mean arterial pressure was main
tained at 50 to 60 mm Hg (normal
110 to 120 mm Hg) by alternately
removing and reinfusing small volumes
of blood. These animals were sacrificed
after 2 to 4 hours of shock and the
stomachs were removed and examined.

1
A
4
4A

Group 3

After 2 hours of baseline studies, six
pigs were subjected to hypovolemic
shock for 2 hours. Their shed blood,
together with 10 mmol of sodium bi
carbonate and 10 ml of 10% calcium
gluconate, was reinfused over 1 hour.
Samples of blood and gastric juice
were then collected at 30-minute inter
vals for a further 2 hours. The pigs
were allowed to recover overnight. They
were reanesthetized next morning and
samples were collected for 3 hours
before the animals were killed.
In two of the piglets, pediatric Swan
Ganz catheters (no. 5 French) were in
serted through the external jugular vein
and positioned in the pulmonary artery
under fluoroscopic control. Serial meas
urements of cardiac output were made
using a thermodilution cardiac output
computer (model 9510) (Edwards Labo
ratories, Santa Ana, Calif.) before, dur
ing and after hypovolemic shock.
Mean values for the 30-minute vol
ume of gastric secretion, of hydrogen
ion secretion and of plasma-gastric
HSA clearance were calculated during
baseline, shock, postresuscitation and
second day phases in all three groups.
Statistical analysis was by unpaired
Student’s f-test.
Results
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At autopsy all pigs were found to * ^
have small hematomas in the gastric
mucosa adjacent to the holes in the
gastric tube. These were easily identi
fied because the stomach was opened
with the tube in situ. Gross changes of -(
stress ulceration were not found in the
stomachs of animals in group 1 (con < 3
trol). Group 2 pigs (shock alone)
that were allowed to exsanguinate,
had only pale gastric mucosa and scat
tered petechiae. However, group 3 pigs
(shock and resuscitation), showed de -4
finite changes of early stress ulceration,
with confluent submucosal hemorrhages
and erosions on the crests of the gastric
rugal folds in the cardia and body of
the stomach.
The volume of gastric secretion for
each group over the 30-minute collec
tion periods are shown in Fig. 1. For
each group the 30-minute samples col-
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(Table I) remained almost undetectable
in all groups until the early postresus
citation phase. Then, acid output in
creased in the animals resuscitated
from shock, but because of the wide
standard deviation the difference was
not significant. However, on day 2 the
acid output of the group 3 pigs (1.02 ±
1.00 mmol H +/30 min) was signif
icantly higher than in group 1 control
pigs (P < 0.02).
The gastric I3II-HSA clearance rates
are shown in Table II. The mean base
line value in group 1 was 0.84 ± 0.67
ml of plasma cleared of albumin every
30 minutes. In the other two groups the
rates of clearance were similar initially,
but the leak of albumin into the gastric
lumen increased substantially in pigs
resuscitated after hypovolemic shock.
In the two pigs who had sequential
cardiac output assessment, the mean car
diac output decreased from 2.1 ± 0.2
1/min in the baseline phase to 1.2 ±
0.4 1/min during shock, and increased
to 1.9 ± 1.1 1/min soon after resusci
tation (Fig. 2). Twenty-four hours later,
the mean cardiac output had decreased
slightly to 2.0 ± 0.4 1/min.

lected over each time period (baseline,
shock, early postresuscitation and day
2) were pooled and the results in groups
2 and 3 were compared with those for
the control group 1 collected during the
same time period. The mean secretion
rate during the baseline phase (4.83 ±
0.76 m l/30 min in controls) was similar
in all groups. During the shock phase,
the secretion rate fell insignificantly in
all groups. However, early postresusci
tation volumes were significantly higher
than control secretion rates (P < 0.01).
By 24 hours, even the control secre
tion rates had increased compared with
baseline values, but the increase in all
the shocked animals was highly signif
icant compared with the control values
(P < 0.001).
Gastric hydrogen ion secretion

Discussion

Gastric erosions can be produced
experimentally in certain animals sim
ply by subjecting them to stress such as
electrical shock or restraint. In pigs,
these lesions can be readily reproduced
by a short period of hypovolemic shock
and subsequent resuscitation.5 More
over, the gastric anatomy and phy
siology of piglets are very similar to
those of humans.

FIG. 1—Relationship of gastric secre
tory volume to hypovolemic shock and
resuscitation.

Table 1— Relationship of Gastric Acid Output (mmol/30 min) to
Hypovolemic Shock and Resuscitation

Our experiments showed a spectrum
of pathologic changes, beginning with
pallor and petechiae on the crests of
the rugal folds, progressing to sub
mucosal hemorrhages, edema and small
erosions, and finally to frank ulcers.
The extent of these changes probably
depends on the severity of the insult
and the time elapsed after the insult.
Lucas and colleagues6 and Le Gall and
associates7 have shown similar changes
in humans by serial gastroscopy.
Our results indicate that gastric hy
persecretion occurs after resuscitation
from hemorrhagic shock. Significant
secretion does not occur during shock.
In a study of Viet Nam casualties by
Stremple and coworkers,8 peak secre
tion and acid output were noted on the
third and fourth days after trauma.
Lucas and associates6 observed that acid
output actually decreased slightly the
first 2 days, then increased substantially
from the third to fifth days. In both
studies, hypersecretion immediately
preceded the onset of clinically overt
bleeding.
In our experiment, hydrogen ion
secretion remained low or undetectable
in most baseline samples. Acid titra
tions showed increased hydrogen ion
production in the control pigs on day 2,
probably a result of nervous stimula
tion. However, acid production was far
greater in those resuscitated from hy
povolemic shock, both in the immediate
postresuscitative phase and on day 2.
During shock itself, acid secretion in
all pigs decreased although the change
was not significant. It appears, there
fore, that resuscitation from hypo
volemic shock stimulates gastric acid
secretion. Some animals did not show
any acid secretion after resuscitation,
but in most there were large volumes of

Time, h
Group
1
2
3

0 -

4 -6

24

0.001
Not measured
0.54 ± 1.26

0.14 ± 0.08
Not measured
1.02 ± 1.00*

2 -4

2

0.001
0.02 ± 0.04
0.08 ± 0.28

0.001
0.001 ± 0.009
0.01 ± 0.02

*P < 0.02.

Table II— Relationship of Gastric 131I-HSA Clearance Values to
Hypovolemic Shock and Resuscitation
Time, h
Group
1
2
3

2 -4

0 -2
0.84 ± 0.67
0.97 ± 0.24
0.74 ± 0.30

4 -6

1.13 ± 0.06
1.04 =t 0.40
0.67 ± 0.43

*P < 0.05.

VOLUME 23, NO. 1, JANU ARY 1980

0.93 ± 0.62
0.80 ± 0.30
1.37 ± 0.75*

24
1.23 ± 0.51
Not measured
1.73 ± 0.68*

FIG. 2—Relationship of cardiac output
to hypovolemic shock and resuscitation.
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blood-stained gastric juice. The blood
buffers may have neutralized the gastric
acid before titration could be per
formed.
Normally, small amounts of albumin
are degraded daily by secretion into the
stomach, so if increased amounts of
13T-HSA are lost into the interstitial
fluid and gastric lumen, then capillary
endothelial changes must have occurred
allowing escape of large protein mole
cules from the intravascular space. Our
demonstration of a significant leak of
albumin into the gastric lumen after
resuscitation is supported pathological
ly by the observation of marked sub
mucosal and muscular edema in the
gastric wall, suggesting that there is an
abnormally high capillary permeability.
Lucas and colleagues6 showed extensive
damage of surface gastric mucus cells
by electron microscopic techniques, and
these changes probably coexist in the
submucosal capillaries. Stremple and
associates8 directly measured albumin
concentrations in human stomachs for
up to 6 days after trauma and stated
that the passage of increased amounts
of protein precedes the onset of clinical
bleeding. Our results showing a notable
increase in the clearance of 131I-HSA
from plasma into stomach after hypo
volemic shock support these findings.
Since albumin is normally degraded by
the stomach at a constant, known rate,
any increase in clearance of albumin
into the stomach is important. We
believe that the radiotracer assessment
of the albumin “leak” is accurate, easily
reproducible, simpler than electron
phoretic analysis and is a reliable in
dicator of increased mucosal perme

ability accompanying changes of stress
ulceration.
In stress ulceration, the initial mu
cosal cell insult (which we believe is
most commonly ischemia) results in
intracellular dysfunction and increased
membrane permeability. In the pre
sence of acid and pepsin, acid back
diffusion through the mucosa may
occur (Fig. 3) resulting in more cell
damage and gastritis, which eventually
leads to frank ulceration and bleeding.
This overall process is manifested by
an increase in gastric mucosal per
meability, easily measured by an in
crease in clearance of ,3T-HSA into the
stomach. The albumin leak occurs well
before the onset of overt clinical bleed
ing and corresponds to the appearance
of early lesions of stress ulceration.
Conclusions

Hypovolemic shock in the piglet is
an excellent model for studying the
etiology and pathogenesis of gastric
stress ulceration. Our data show that,
after resuscitation from hypovolemic
/ ISCHEMIA
MUCOSAL CELL INSULT
|

}

) SEPSIS
v ABNORMAL MUCUS

INTRACELLULAR DYSFUNCTION
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(■
1

k

EDEMA
CAPILLARY PERMEABILITY
PLASMA PROTEIN “ LEAK'
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S E S A P II Q u e s tio n
632. A 40-year-old man has a mass in the left side of his neck. He has no other symptoms. In addition
to physical examination, indirect nasopharyngoscopy, laryngoscopy, roentgenograms of the chest and
lateral roentgenograms of the neck, evaluation should include which of the following studies (in
the order given)?
(A) Roentgenograms of the upper gastrointestinal tract with barium, thyroid scan, direct laryn
goscopy, bronchoscopy, esophagoscopy and biopsy of the nasopharynx
(B) Open biopsy of the neck mass and roentgenograms of the upper gastrointestinal tract with
barium
(C) Needle biopsy of the neck mass and roentgenograms of the upper gastrointestinal tract with
barium
(D) Roentgenograms of the upper gastrointestinal tract with barium, thyroid scan, intravenous
pyelogram, roentgenograms of the colon with barium and bone marrow biopsy
(E) Bone marrow biopsy, thyroid scan and open biopsy of the neck mass
For the question above select the answer that is best of the five given.
For the critique of Item 632 see page 66 of this issue.
(Reproduced by permission from SESAP II Syllabus: Surgical Education and Self-assessment Pro
gram No. 2. For enrolment in the Surgical Education and Self-assessment Program No. 3. please apply to
the American College of Surgeons, 55 East Erie St., Chicago, IL 60611).
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The Gastroplasty Tube and Its Role In Reflux Control:
an Experimental and Clinical Study
R.D . H enderson, m b , frcs[c ], facs, N.S. T rack, ph d, M. H ui, b sc and G. M arryatt , rna
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gastroplastie sont utilisees, une
plicature partielle du fundus ou
celui-ci recouvre partiellement la
gastroplastie et la zone de haute
pression, et une plicature complete
du fundus alors qu'une couverture
cylindrique est construite.
Les auteurs ont effectue une etude
clinique a I'aide de I'anamnese des
patients, d’observations radiologiques et
de m esures manometriques chez
135 patients ayant subi une gastroplastie
par plicature partielle du fundus (PFG)
et chez 250 patients ayant eu une
gastroplastie par plicature complete
du fundus (TFG). Dans les deux
groupes le taux de recidives
anatomiques a ete faible; toutefois,
la frequence des reflux dans le groupe
PFG fut de 44.6% et 25.7% des
patients se plaignirent de symptomes
notables. Aucun patient du groupe
TFG n'eut de reflux.
Les reactions du tube de gastro
plastie au test de liberation de la
gastrine provoquee par un repas et a
la stimulation d'origine nerveuse
ont ete mesurees. La pression basale
du tube etait faible et ne montra
aucune reaction a la liberation de
gastrine ni reponse neurogene
augmentee.
On conclut que le tube de gastroplastie
ne possede pas de propriety
intrinseque permettant de corriger
le reflux gastrique et que le blocage
du reflux depend de la methode
de plicature du fundus utilisee. Le
role du tube de gastroplastie consiste
a empecher les recidives anatomiques.

The gastroplasty tube has been used
in the control of reflux since it was
originally described by Collis in 1961.
Several variations of the procedure
have been reported indicating a low
frequency of anatomic recurrence but a
high frequency of reflux.
Two forms of gastroplasty procedure
are used: partial fundoplication in
which gastric fundus incompletely
wraps the gastroplasty and high pressure
zone, and total fundoplication in which
a circumferential wrap is constructed.
The authors conducted a clinical
review, using the patient's history,
radiology and manometry, of 135 patients
with partial fundoplication gastroplasty
(PFG) and 250 patients with total
fundoplication gastroplasty (TFG). In
both groups the anatomic recurrence
rate was low; however, with PFG the
frequency of reflux w as 44.6% and
25.7% of patients had notable symptoms.
With TFG no patient had reflux.
The response of the gastroplasty
tube to meal-induced gastrin release and
to neurogenic stimulation was tested.
Basal tube pressure w as low and
showed no response to gastrin release
and no augmented neurogenic response.
It was concluded that the gastro
plasty tube did not have intrinsic
properties of value in controlling reflux
and that reflux control depended upon
the method of fundoplication. The role
of the gastroplasty tube is in preventing
anatomic recurrence.
Le tube de gastroplastie est utilise
pour corriger le reflux gastrique
depuis qu'il fut decrit par Collis, en 1961.
Plusieurs variations de cette operation
ont ete signalees indiquant une faible
frequence de recidives anatomiques
mais un fort taux de reflux.
Deux formes d’intervention de

The gastroplasty tube operation for
controlling reflux was originally devel
oped by Collis1 to treat patients with
reflux and a hiatal hernia due to eso
phageal shortening. His method was
modified by adding a Belsey2"5 fundo
plication and in this form the proced
ure has been commonly used in North
America and Europe. Because o f failure
of the Belsey or partial fundoplication
gastroplasty (PFG ) to control reflux,6
the operative design has been modified
to a total fundoplication gastroplasty
(T F G )7,8 which is more effective in
preventing reflux.
By conducting a follow-up assess
ment o f 135 patients with PFG and
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250 patients with TFG we were able
to compare the operative results.
In addition to clinical follow-up, we
have studied specifically the motor
function of the gastroplasty tube and
its hormonal and neurogenic responses
to a liquid meal in 19 patients. The
results have been compared with those
of similar studies in 12 patients with
a hiatal hernia and in 6 healthy sub
jects.9'11 The motor changes have been
correlated with plasma gastrin, motilin
and human pancreatic polypeptide
(HPP) concentrations in the basal
state and following a meal.
Based on these two studies the role
o f the gastroplasty tube and o f the
methods of fundoplication are analysed
to determine their importance in reflux
control.
Study 1— Follow-up o f Patients Who
Underwent PFG and TF G
Patients and M eth od s

Each patient was assessed preoperatively by history-taking, roentgeno
graphy and esophageal manometry.
Partial fundoplication gastroplasty
was performed on 135 patients with
medically intractable gastroesophageal
reflux. The follow-up ranged from 2.5
to 7.5 years (average 3.8 years).
Two hundred and fifty patients with
medically intractable reflux were treated
by TFG. The follow-up was from 1 to
3 5 years (average 2.4 years).
In addition to intractable reflux some
patients had other pathologic condi
tions (Table I) which made the reflux
more difficult to control.

Table I—Risk Factors in 135 Patients Who
Underwent Partial Fundoplication Gastro
plasty (PFG) and 250 Who Underwent Total
Fundoplication Gastroplasty (TFG)*
Factor

PFG

TFG

Uncomplicated reflux
Complicated reflux
Previous repair
Previous gastric surgery
Stricture
Scleroderma
Myotomy

20.8
79.2
42.9
10.3
24.4
5.2
4.4

53.4
46.6
32.0
10.3
15.8
1.9
2.0

‘ Figures are percentages.
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Operative Technique
The preparation of the gastroplasty
tube was similar in each instance. For
primary repair a transthoracic incision
was used; a thoracoabdominal incision
was used in those who had undergone
a gastric or esophageal procedure previ
ously. Once the diaphragm was mobil
ized, crural sutures were placed for
closure. A Maloney bougie was passed
and the gastroplasty tube cut over the
bougie in continuity with the lesser
curvature of the stomach.
For PFG, 85% of patients had the
gastroplasty tube prepared over a no.
46 to 50 French bougie and 15% over
a no. 60 French bougie. For TFG the
gastroplasty tube was cut over a no.
60 French bougie in all instances.
The method of fundoplication varied
and was the only important operative
difference. With PFG, a 270° wrap was
used leaving the posterior 90° of gas
troplasty tube and lower esophagus
free of fundoplication. With TFG, a
360° wrap was standard. The gastro
plasty tube was 5 cm long. In both
operations the distal 2 cm of esophagus
was incorporated in the fundoplication
and with the TFG the fundoplication
was completed over a distance of 2.5
to 3 cm. In patients with scleroderma
or those who previously had undergone
esophageal myotomy, the total fundo
plication was completed over a distance
of only 1 cm.
Follow-up was obtained in 127 of
the 135 patients who had PFG; radiologic studies were done in 115 and
esophageal manometry in 39 patients.
Follow-up was obtained in 244 of
the 250 patients subjected to TFG;
radiologic studies were performed in
238 and esophageal manometry in 174
patients.
Results o f Radiologic Studies
Patients were categorized as follows;
stage 1A— asymptomatic, no reflux de
monstrated by history, pH testing or
radiology; stage IB—minor residual
symptoms, unrelated to reflux and no
reflux demonstrated; stage 2—minor
symptoms of reflux with radiologic
demonstration of reflux; stage 3A—
moderate to severe symptoms of reflux
with radiologic demonstration of reflux;
stage 3B— anatomic recurrence of re
flux.
Partial fundoplication gastroplasty.—
Of the 127 patients 36 (28.7%) were
classified as stage 1A, 32 (25.2%) as
stage IB and 24 (18.9%) as stage 2.
These stages represent a good result. The
most important finding was the high
frequency of radiologic and sympto
matic reflux (stage 3A), present in
33 patients (25.7% ). A stage 3B result
64

was present in 2 patients (1.5% ).
Total fundoplication gastroplasty.—
Stage 1A results were obtained in 221
of the 244 patients (90.6% ), stage IB
in 21 (8.6% ). There were no patients
with stage 2 or stage 3A results and
one patient (0.4% ) had anatomic re
currence (stage 3B ). One other patient
(0.4%) had a tight repair that re
quired revision. Although she did not
have an anatomic recurrence, this last
patient is included in stage 3B because
she required revision of the TFG.
Results of Esophageal Manometry
Partial fundoplication gastroplasty.—
In 39 patients studied 3 months to 36
months after operation (average 11.8
months) the tone of the high pressure
zone (HPZ) decreased by an average
of 2.4 cm H20 (-20.7%) following
operation. Disordered motor activity
(DMA) in the distal half of the eso
phagus decreased by 2.4%. The pres
sure in the gastroplasty tube averaged
1.4 cm H20 .
Total fundoplication gastroplasty.—
In these 174 patients the tone of the
HPZ increased by 5.3 cm H 20
(+ 44.8% ) and DMA in the distal eso
phagus decreased by 17.3%. The pres
sure in the gastroplasty tube averaged
1.7 cm H2CF
Study 2— Pressure Studies

Patients and Methods
This study was designed to deter
mine gastric, gastroplasty tube and
HPZ pressures in 10 patients who had
TFG, 12 patients with a hiatal hernia
and 6 healthy control subjects.
All manometric studies were con
ducted using fine polyethylene tubing
and constant water infusion at 6.3 ml/
min for each tube.
In each subject a 30-minute basal
study was followed by a 600-ml, 800Cal liquid meal (5% fat, 71% carbo
hydrate and 24% protein). Pressure
monitoring was continued after the
meal for at least 30 minutes.
Plasma samples were obtained at
5-minute intervals during the basal
state, at 2-minute intervals for 10 min
utes following the meal and then at
5-minute intervals until the study ended.

The plasma samples were analysed for
gastrin, motilin and HPP by radioim
munoassay.12
Results
In the fasting state the mean plasma
gastrin concentrations were significant
ly higher in patients with a hiatal
hernia (P < 0.05) and in those sub
jected to TFG (P < 0.001) than in
controls. Significant differences were
also noted for motilin and HPP (Table
II).
In all subjects there was an appro
priate increase in hormone concentra
tions which corresponded with food
ingestion, reached a peak within 20
minutes of ingestion and gradually d e
creased over the following 40 minutes
(Figs. 1 and 2).
Pressure measurements in the three
groups were similar. In patients who
underwent TFG, gastric and tubal
pressures were similar and any pres
sure changes were equivalent. Gastric
and tubal pressures rose as the stomach
filled following the meal, then stabil
ized throughout the remainder of the
study. There was no augmented pres
sure response in the gastroplasty tube.
The pressure in the HPZ did not
change significantly following the meal
in those with hiatal hernia or in the
control group. However, there was an
increase in HPZ pressure in the TFG
group which may represent transmis
sion of gastric pressure to the HPZ
by means of fundoplication (Fig. 3).
The neurogenic responsiveness of the
HPZ was tested by abdominal com
pression. Manual abdominal compres
sion was applied and pressure increases
in the stomach were noted and com
pared with corresponding changes in
the gastroplasty tube and HPZ.
There was no evidence of an aug
mented pressure increase in the gastro
plasty tube or in the HPZ; pressure
increases occurred in a 1:1 ratio. In
the respiratory negative HPZ, either no
pressure increase occurred or the zone
converted to respiratory positive and
then showed the 1:1 pressure increase.
Discussion

Two clinical groups are compared

Table II—Mean ( ± SEM) Plasma Concentrations of Gastrin, Motilin and Human Pancreatic
Polypeptide (HPP) in Fasting Control Subjects, in Fasting Patients with Hiatal Hernia and in
Those Who Had TFG
Group
Hormone
Gastrin (pg/ml)
Motilin (pg/ml)
HPP (pg/ml)

Control ( n = 6)

Hiatal hernia (n = 12)

21 ± 1 1
117 ± 30
139 ± 23

88 ± 27*
359 ± 49|
269 ± 72

T F G (n = 1 0 )
162 ± 14f
92 ± 8
323 ± 36f

* P < 0.05, f P < 0.001 (unpaired Student’s <-test).
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and in each the gastroplasty tube was
similar in construction. The only signi
ficant variation in operative design
was in the method of fundoplication.
With both operations the presence
of a gastroplasty tube reduces the
frequency of anatomic recurrence to a
very low level. The recurrence rate
with a follow-up of 1 to 7.5 years
(average 2.9 years) is 0.8% (3 of
385 patients).
The gastroplasty tube is unlikely to
form a pressure barrier due to its low
tone of 1.4 to 1.7 cm HaO, unless it
can be shown to be neurogenically or
hormonally responsive to food inges
tion. It is for this reason that the second
study was conducted.
In the second study gastric, tubal
and HPZ pressures were recorded be
fore and after a 600-ml, 800-Cal liquid
meal, and pressure changes were cor
related with plasma concentrations of
gastrin, motilin and HPP. The neuro
genic response was tested by applying
abdominal compression and comparing
gastric pressure increases with those
obtained in the gastroplasty tube and
HPZ. Although substantial and appro
priate plasma hormonal increases were

recorded in each instance, there was
no augmented pressure increase in the
gastroplasty tube or in the HPZ. In
control subjects and patients with a
hiatal hernia the tone of the HPZ was
unaltered by the presence of food; how
ever, in patients who had undergone
TFG there was a slight increase in
HPZ tone which may result from more
direct transmission of gastric pressure
to the HPZ by means of the fundopli
cation.
Since the gastroplasty tube has a low
tone and does not show a neurogenic
or hormonal response to food ingestion
and abdominal compression, it is more
unlikely to have a significant role in
controlling reflux. The usefulness of the
gastroplasty tube is entirely related to
its efficacy in reducing the frequency
of anatomic recurrence. This physical
property is probably based on the com
plete absence of tension following re
duction of the hernia and the natural
anatomic fixation of the tube below the
diaphragm by its attachment to the left
gastric artery.
Total fundoplication was effective
in preventing reflux, whereas partial
fundoplication was associated with a

GASTRIN

high frequency of continued reflux.
While the frequency of reflux with
PFG varies from one series to another,
in all instances it is higher than with
TFG.46
Based on this evaluation the follow
ing theory of reflux control has been
formulated. In a low tone gastroplasty
tube reflux can be produced either by
increasing general abdominal pressure
or by selectively increasing gastric
pressure. When abdominal pressure is
increased this will give a pressure in
crease both in the stomach and gastro
plasty tube in a 1:1 ratio. The tone of
the HPZ, as an added barrier, may be
sufficient to prevent reflux. Selective
increases in gastric pressure, such as
those that occur following food inges
tion, will produce reflux unless HPZ
tone is well maintained.
When a partial fundoplication is
added, increases in stomach pressure
will be transmitted in part to the gastro
plasty tube and HPZ; however, with a
270° wrap and a bare posterior section
of tube and HPZ this pressure trans
mission is incomplete and because
hormonal or neurogenic augmented
pressure responses are not evident, the
pressure barrier will be unreliable (Fig.
4). In clinical studies PFG produces
good control of reflux in those with
an intact and healthy HPZ and poor
control in those who have undergone
surgery or myotomy previously and in
those with stricture or scleroderma
(Table II). This is further supporting
evidence that with PFG the tone of the
HPZ is the only important pressure
barrier.
In patients who undergo TFG, gastric
TFG
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FIG. 1— Response of gastrin, human
pancreatic polypeptide and motilin to
600-mi, 800-Cal liquid meal in patients
who underwent total fundoplication gas
troplasty (TFG). Plasma concentrations of
all hormones increased, peaked within 20
minutes of ingestion and gradually de
creased over next 40 minutes.

FIG. 2— Response of gastrin, HPP and
motilin to 600-ml, 800-Cal liquid meal in
patients with hiatal hernia (solid line) and
in control subjects (dotted line). Plasma
concentrations increased in both groups,
reached a maximum within 20 minutes
and gradually decreased over next 40
minutes.
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FIG. 3— Pressure changes in stomach,
gastroplasty tube and high pressure zone
(HPZ) before and after ingestion of liquid
meal in patients with hiatal hernia, those
who had TFG and control subjects. G as
troplasty tube and gastric pressures rose
equally in patients with TFG .
65

FIG . 4— Diagram illustrating unreliab
ility of partial fundoplication gastroplasty
as pressure barrier. AP = pressure in
crease in abdominal cavity, D = dia
phragm, TG = pressure of gastroplasty
tube, T s = HPZ pressure, R = basal
gastric pressure, RI = gastric pressure
increase. Two methods of pressure in
crease are possible— general increased
peritoneal pressure and selective increases
in gastric pressure. With selective in
creases in gastric pressure effective trans
mission of gastric pressure to gastroplasty
tube does not occur because of its bare
posterior section.

pressure increases are directly trans
mitted to the gastroplasty tube and the
HPZ and this occurs whether pressure
increases are general abdominal or se
lective gastric in type (Fig. 5). Be
cause of this transmission, reflux con
trol is effective whether or not the
function of the HPZ is satisfactory.
Based on these theoretical considera
tions the gastroplasty tube is not con
sidered to be important as a barrier
to reflux. Reflux control is dependent
on the method of total fundoplication
and HPZ tone is only important in the
operative correction of reflux when in
complete fundoplication is used as a
method of hernia repair.
The role of the gastroplasty tube
is to prevent anatomic recurrence of
the hernia. In our series anatomic
recurrence was 1.5% with PFG and
0.4% with TFG.
The combination of total fundopli
cation with gastroplasty allows, there
fore, effective reflux control with a
very low risk of anatomic recurrence.
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Critique of Item 632 (SESAP II)
A mass in the left side of the neck may well be a metastasis from a primary neoplasm in the eso
phagus, stomach, thyroid, larynx, or lung. A roentgenographic series of the upper gastrointestinal tract
should precede endoscopic examination of the esophagus. The thyroid scan may demonstrate a possible
lesion in the thyroid gland. Direct laryngoscopy is needed to exclude a primary neoplasm that might
not be detected on indirect laryngoscopy. Biopsy of the nasopharynx at random may provide the
diagnosis. Open or needle biopsy of the neck mass should be avoided until attempts at locating a
possible primary neoplasm have been completed. Open or needle biopsy of the neck mass may
implant neoplastic cells in the skin and subcutaneous tissue. Such implantation may limit the effec
tiveness of resection of the primary neoplasm and its initial metastases (cervical nodes) en bloc, as
can be done for patients with tumors of the oral cavity, pharynx, thyroid, and salivary glands.
Intravenous pyelograms and barium enemas are helpful in the location of the primary tumor
when the neck mass represents a distant metastasis. Bone marrow biopsy is indicated in lymphomas
first seen as neck masses.
A
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Effects of Diet on Chemically Induced Bowel Cancer
D M. F l e is z e r ,

m d ,*

D. M urray ,

a diminue avec I’augmentation de la
teneur en fibres. Un regime artificiel,
exempt de fibres, aussi ete relie
a une reduction de la frequence
des tumeurs du colon. Des changements importants de la flore
bacterienne ont ete observes entre
les groupes mais aucun correlation
n'a ete etablie avec la frequence des
tumeurs. Un regime de fournir des
quantites de vitamine A suffisantes
pour retarder la croissance et
augmenter les concentrations seriques
et hepatiques de cette vitamine,
a permis une reduction modeste du
nombre de tumeurs.

One hundred and twenty-seven rats
were fed one of four diets containing
graded amounts of fibre or a diet
with vitamin A supplements and were
given, subcutaneously, dimethylhydrazine or saline. Stool weight
correlated directly with fibre intake
and the frequency of colonic tumours
decreased as fibre intake increased.
An artificial fibre-free diet was also
associated with a reduction in the
number of colonic tumours. Major
changes were noted in the profile
of bacteria from one dietary group
to another but no correlation with
the frequency of tumours was noted.
A diet which provided vitamin A
supplements sufficient to retard
growth and raise serum and liver
concentrations of the vitamin resulted
in a modest reduction in the number
of tumours.

Carcinoma of the large intestine is one
of the commonest malignant tumours
seen in clinical practice in North Amer
ica.1 While the cause of colorectal
cancer is unknown, the role of diet has
been discussed since the time of Galen.2
A number of epidemiologic studies have
suggested that dietary differences may
explain the increased frequency of these
tumours in developed Western coun
tries compared with the underdevel
oped countries.3’5
Burkitt6'7 has proposed that a highfibre diet results in decreased transit
time reducing both the opportunity for
bacteria to produce carcinogens and
the contact time between mucosa and
carcinogen. Furthermore, diet can alter
microbial populations and their meta
bolic capacity for producing potential
carcinogens.8
Hill and associates9 have proposed
that high-fat diets elevate the concen
tration of fecal bile acid and with ap
propriate populations of organisms
more carcinogen may be produced.
The importance of neutral steroids and
bile acids is supported bv Wynder,10
who, contrary to Burkitt’s thesis, found

Cent vingt-sept rats recurent de quatre
regimes alimentaires contenant des
quantites croissantes de fibres ou
un regime additionne de vitamine A.
On leur administra par voie souscutanee de la dimethylhydrazine
ou du solute physiologique. Le poids
des selles fut directement proportionnel a I'apport de fibres et la
frequence des tumeurs du colon
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no correlation between constipation
and colonic cancer. Hill and associates9
also noted a substantial difference in
the fecal flora of populations at high
or low risk of colonic cancer. Reddy
and associates" have shown the im
portance of bacteria in this disease in
the animal model.
The role of vitamin A in carcino
genesis is debatable. Many different
experimental models using various re
tinoids have made comparison difficult.
In the 1,2-dimethylhydrazine (DMH)
model, hypervitaminosis A has been
shown to be associated with a lower
frequency of carcinogenesis.12'14
The production of a reasonably ac
curate animal model of intestinal cancer
by recently discovered specific chem
ical carcinogens provides the opportun
ity to study the effects of different diets
on the induction of colonic tu
mours.15,16 Dimethylhydrazine is one
such compound. When this chemical is
administered to rats, colonic tumours
similar to those that occur in man
are produced. However, in a number
of animals neoplasms of the small in
testine also occur.17 This regional distri
bution of carcinoma in the experimental
animal differs from that in the human.
In addition to the factors already
mentioned, differences in cell kinetics
have been recorded during carcino
genesis. Maskens and Deschner18 have
shown an upward shift of proliferating
cells in the epithelium of patients with
colonic cancer.
Dimethylhydrazine
increases thymidine labelling in colonic
crypts and increases crypt length.19
In our preliminary report, the effect
of different diets on growth character
istics, stool production and tumour in
duction rates in the colon were re
ported.20 This paper discusses the de
tails of the pilot experiment.
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Material and Methods

Drug Excretion

One hundred and twenty-seven
Chester Beatty hooded weanling rats
were randomly divided into five diet
ary groups and each group was sub
divided into control and experimental
animals at a ratio of approximately
1:3. The experimental subgroups re
ceived subcutaneous injections of 1,2dimethylhydrazine (Aldrich Chemical
Corp. Inc., Milwaukee, Wis.) at a dose
of 20 mg/kg each week for 20 weeks.
The DMH was dissolved in normal
saline and adjusted to a pH of 7.2.
Control rats received an equal volume
of saline. The animals were housed in
raised wire mesh cages to prevent coprophagy, in an isolated room with
controlled light, temperature and hu
midity.
Diets
Fibre.—Crude fibre content of the
diets studied ranged from 28% to 0%
(Table I). The very high fibre diet
(VHF) consisted of bran cereal
(Kellogg’s All Bran®; Kellogg Salada
Canada Ltd., Rexdale Ont.), with week
ly supplements of lycine (lycine mono
chloride; ICN Canada Ltd., Montreal,
PQ) (0.21 g/animal weekly), vitamins
and minerals (AoAc Vitamin Fortifi
cation Mix®, 2.1 g/animal weekly and
Bernhart Tomarelli Mineral Mix®, 5.25
g/animal weekly; Techlad Test Diets,
Madison, Wis.). The high fibre diet
(H F) containing 15% crude fibre was
a modification of Purina Basal Diet
5755® (Ralston Purina Co., Richmond,
Ind.). The low fibre diet (LF) con
sisted of standard laboratory rat chow
(Ralston Purina, St. Louis, Mo.). A
fourth group was placed on a chemical
ly defined fibre-free diet (FF) (Flexical®; Mead Johnson Canada, Candiac,
PQ).
Vitamins.—A fifth group of animals
was given the LF diet supplemented
with vitamin A (LFA) (water-miscible
vitamin A palmitate 500 IU /rat daily,
Aquasol®; USV Pharmaceuticals, Tuckahoe, NY) which was added to the
drinking water.

Both the route and rate of excretion
of DMH were studied in eight experi
mental animals at week 27. Each
animal received 2 fxCi/g body weight
of carbon-14-label led DMH, diluted in
a standard amount of the drug. Feces
and urine were collected at 6, 12, 20,
32, 48 and 72 hours.
Aliquots of urine were added to
Bray’s solution21 and measured directly.
Feces were homogenized in saline and
centrifuged and aliquots of the super
natant were analysed as above. A
Packard Tri-carb scintillation spectro
meter model 2425 (Packard Instrument
Co., Downer’s Grove, 111.) was used to
perform the analysis.
Cell Kinetics

were removed. Student’s /-test was
applied to differences between the
groups. Blood (3 to 4 ml) and liver
samples were taken and immediately
frozen for storage at -40°C.
Vitamin A
For analysis, liver samples were al
lowed to thaw to room temperature.
They were weighed and homogenized
in distilled water at a 1:10 dilution.
Aliquots of 0.1 ml were taken without
centrifugation and vitamin A analysis
was performed by the method of Bessey
and associates.24 Blood samples were
similarly allowed to thaw and determi
nations were performed directly on a
0.1-ml aliquot of serum. Student’s /-test
was applied to differences between
groups.
Bacteriology

Cell kinetics of colonic mucosa were
studied by autoradiography. Three
animals from each experimental group
received intraperitoneal injections of
tritiated thymidine (New England
Nuclear, Boston, Mass.), 1.0 yuCi/g
body weight, 45 minutes before sacri
fice. Autoradiographs were prepared
according to the technique of LeBlond,
Messier and Kopriwa.22
Average crypt heights (number of
cells), progenitor zones and their label
ling indices were determined for each
animal.23 These were then combined by
dietary group and the Student’s /-test
was performed to determine the signifi
cance of the difference.

To obtain feces for bacteriologic
studies, the iliocecal junction was divid
ed and approximately 1 g of feces ex
truded from the cecum into thioglycolate broth, frozen and stored at
-40 °C. A complete quantitative anal
ysis of microflora was performed ac
cording to the method of Brass and
associates.25 A table of two-tailed P
values was prepared using Student’s
/-test, and Z values were determined
using the normalized Mann-Whitney
test.
Results

Growth and Stool Production

Autopsy

The experimental group of animals
receiving subcutaneous injections of
DMH had a small but significant re
duction in body weight (P ;= 0.05)
compared with control animals. Growth
was markedly affected by the various
diets in both the experimental and con
trol groups (Fig. 1). The VHF group
was much smaller than the others (P
< 0.001) but the rats in this group
were active and appeared healthy. Rats
in the FF group were also of smaller
stature and animals receiving vitamin
A supplement (LFA) were slightly
but significantly smaller (P < 0.001)
than those in the nonsupplemented
(LF) group.

At week 24, three experimental ani
mals and one control animal from each
group were killed by decapitation; the
remainder were killed at week 28.
Complete autopsies were performed.
Gross tumours were identified, their
location and size were recorded and
histologic confirmation of malignancy
was obtained. The x2 test was applied
to differences between groups. Routine
histologic sections, 3 to 4 fj. thick,
were made of bowel, kidney, liver and
pancreas. Sections were stained with
hematoxylin and eosin. The weight of
the empty large and small bowel was
recorded after all mesentery and fat

Growth and Stool Production
Each animal was weighed weekly.
Stool weights and number of fecal
pellets (frequency) were determined
at the end of each 24-hour collection.
Due to differences in body size, the
stool weights are expressed as a per
centage of body weight. Statistical sig
nificance of the differences for body
and stool weights was determined by
Student’s r-test.
68

T a b le 1— C ru d e C o m p o s itio n o f th e D ie ts
g /1 0 0 g o f d ie t
D ie t
V e r y high fib r e (V H F )
H ig h fib r e (H F )
L o w fib r e ( L F )
F ib r e fre e ( F F )

U s a b le
c a lo rie s

F ib re

P ro te in

C a rb o h y d ra te s

Fat

237
329
322
425

28
15
5
0

12
21
22
10

48
47
58
68

2
10
4
15
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Within 24 hours of initiating the dif
ferent diets, there were obvious differ
ences in frequency and weight of the
stools (Fig. 2). The animals fed a VHF
diet produced the greatest number of
pellets while animals fed an FF diet
produced the least. Stool weight increased as the fibre content of the various diets increased. P values for the
differences between stool weights were
less than 0.05 except for the difference
between LF and LFA.

Excretion of UC DMH
The fecal and urinary excretion of
14C DMH is summarized in Table II.
*'*’ A minimal amount of the drug was
found at 72 hours so no further sam*■

pies were collected. Due to the small
number of animals used from each
group, statistical analysis was not per
formed. A striking finding, however,
was the low fecal excretion of 14C in
the FF group.
Colonic Cell Kinetics
The results of the cell kinetics are
shown in Table III. Each group is com
pared to animals in the LF group. The
FF group had significant shortening (P
< 0.05) of the average crypt length.
The LFA group had a longer crypt
length, but the difference was not
significant. The progenitor zone was
also larger in this group. There was a
small increase in the labelling index of

the progenitor region in the bran-fed
(VHF) group.
Bowel Weight
At autopsy, striking differences were
seen in the weight of the bowel from
the animals on different diets. The
small bowel of animals fed VHF ap
peared thick and muscular with ab
solute weights greater than any of the
other groups (P < 0.001) in spite of
the small size of the animals (Fig. 3).
The differences between the large
bowel weights of animals fed VHF or
FF were statistically significant (P <
0.05) compared with the other three
groups. There was little difference in
the weights of colon between the HF,
LF and LFA groups.
Bacteriology
The microbial distribution in the
feces differed in a highly significant
manner (Table IV ). The number of

Table I I — Fecal and U rin ary Excretion
of Carbon-14 in Animals Injected w ith
14C Dim ethylhydrazine (DMH)

t _,

r

FIG. 1—Growth curves of rats on various diets. Compared with low fibre (LF)
diet, at week 28, differences for rats
receiving all other diets are significant
(P < 0.001) except for rats given high
fibre (HF) diet. LFA = low fibre diet
with vitamin A supplement, FF = fibrefree diet, VHF = very high fibre diet.

Urine
(D P M /an im al)

Stool
(D P M /a n im al)

Diet

23
55
72
77
94

FF
HF
VHF
LFA
LF

773
1 123
952
1 128
1 256

436
766
199
286
133

720
029
060
500
640

DPM = disintegrations/m in, L F A = low fibre
w ith vitamin A supplementation.

FIG. 3— Small and large bowel weights
related to body weight.

Table III— Effect of D iet on Cell Kinetics
Diet (no. of an im als)
Measurement
Crypt length,
average no. of cells ± SD
Labelling index, % cells
labelled in progenitor
zone35 ± SD
Progenitor zone,35
average no. of cells ± SD
No. of crypt sides counted

FIG. 2— Stool weight and frequency.
Differences for all weights are significant
(P < 0.05) except for LF vs LFA.

VHF (4 )

LF (3 )

LFA (2 )

FF (2 )

42.6 ± 3.4

42.0 ± 3.5

46.2 ± 3.9

33.8* ± 2.7

23.5 ± 5.2

15.6 ± 4.2

18.8 ± 4.2

18.7 ±

20 ± 4
50

20 ± 1
42

22 ± 3
30

6.4

19 ± 2
40

•Statistically significant (P < 0.05).
SD = standard deviation.

- >

Table IV— Distribution of Bacteria in Feces of Rats
D iet

Bacteroides
Staphylococci
Enterococci

M
7.20
6.28
5.28

SD
0.68
2.12
0.61

P
0.01

0.001
0.05

of

z
-3.0
-3.1
3.0

M
4.72
4.25
6.76

anim als)
FF (26)

LF (22)

HF (12)

VHF (23)
Bacteria

(no.

SD

P

z

M

SD

M

SD

P

1.43
1.13
0.84

0.0001

4.1
NS
-3.0

6.63
4.28
5.92

0.65
1.47
0.85

7.61
5.81
7.0

1.58
0.88
0.86

0.0001
0.0001
0.001

NS
0.05

z
-4.4
-4.5
-4.0

M = mean bacterial concentration (lo g 10), SD = standard deviation (log.o), P = tw o-tailed P value derived by Student’s <-test com paring each group
w ith the standard diet (L F ), Z = normalized Mann-W hitney statistic, indicates the direction and m agnitude of ranking order (i.e ., Z is negative if the
distribution is greater than the LF-fed animal and the converse is tru e ), NS = not significant.
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bacteroides was increased in the FF and
VHF groups but was reduced in the
HF group. There was marked increase
in the number of staphylococci in the
VHF and FF groups compared with
the LF group. Enterococci were in
creased in the HF and FF groups but
reduced in the VHF group. The distri
bution of coliform organisms was uni
form. Clostridia were not isolated con
sistently from any group of rats. The
LFA diet had no significant effect on
microbial distribution.
Autopsy and Frequency of Tumour
The autopsy results are shown in
Table V. Included are three animals
that died spontaneously of small
bowel obstruction due to tumour. One
animal from the FF group died at
week 21 and two from the LFA group
at weeks 25 and 27. Ear canal tumours
were found in two rats of the HF group
and in one of the LFA group. The fre
quency of small bowel cancer is statis
tically similar in all groups (Fig. 4). A
reduction in frequency was noted in
the VHF group (P < 0.01). No tu
mours were found in control animals.
A significant reduction (P < 0.05) of
large bowel cancers was found in the
VHF group (Fig. 5). The P values
for reduction of colonic cancers in the
HF and F F groups were 0.7 and 0.067,

respectively. The reduction in the LFA
group was not statistically significant
(P < 0.4). Had a larger number of
animals been used, the reduction seen
in the FF group might have been sta
tistically significant.
Histology
All bowel tumours were adenocarcinomas (Fig. 6). No major differences
were noted in the grade of malignancy
or in the inflammatory or desmoplastic
responses among the dietary groups.
A close spatial relationship between
tumours and lymphoid follicles was fre
quently observed (Fig. 7).
Vitamin A Values
The vitamin A content of liver and
serum was significantly elevated in the
LFA group compared with the LF
group (P < 0.01) (Table VI). When each
group was compared to the group of
rats fed an LF diet, the P values for

the differences of vitamin A content
in liver and serum were 0.001 and 0.01
respectively. Although liver concentra
tions of vitamin A were increased in
the HF and FF groups, the serum con
centrations were decreased. The low
liver storage of vitamin A seen in the
VHF group was accompanied by a low
serum concentration.

A

T

Table V I—Vitamin A Concentrations* in
Liver and Serum
Diet

Liver, lU/g

Serum, IU/1

LFA
LF
HF
VHF
FF

6191
904
1705
433
1500

2280
978
560
362
582

± 492
± 51
± 88
± 65
± 53

± 290
± 45
± 39
± 20
± 33

*Mean ± standard error of the mean. Comparison of each group to LF (standard labo
ratory chow), P < 0.001 for liver and P < 0.01
for serum.

•« 4

V~

k
¥

Table V—The Incidence of Small and Large Bowel Cancer in DMH-Treated Rats Receiving
Different Diets

Diet

No. of animals
treated with DMH

VHF
HF
LF
FF
LFA

20
10
20
23
20

No. with bowel
cancer
6
7
18
16
18

No. with small
bowel cancer

No. with large
bowel cancer

6
7
12
13
14

1
5
13
8
9

y

*i

D I E T

FIG. 4— Frequency of small bowel can
cers. Figure above each bar indicates per
centage of crude fibre content.

*4

D I E T

FIG. 5— Incidence of large bowel can
cers. Figure above each bar indicates
percentage of crude fibre content.
70

FIG. 6— Poorly differentiated adenocarcinoma invading submucosa and muscle
coats (hematoxylin and eosin, reduced by 17% from X100).
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The role of fibre in producing fecal
bulk is amply recorded.3,7,26,27 In this
experiment, stool weight increased with
crude fibre intake (Fig. 2) and de
creased as the frequency of colonic
cancer rose (Fig. 5). This parallels the
human situation as pointed out by Burkitt,3 namely, that a high fibre diet is
associated with a low frequency of
colonic cancer and a low fibre diet is
associated with a higher frequency of
colonic cancer. The parallel might be
cautiously extended. Animals given the
nutritionally incomplete VHF diet attained small body weights, but had
larger colons (Figs. 1 and 3). A Bolivian population (which one would ex
pect to have a smaller stature than the
North American) taking a high residue
diet is reported to have a high fre
quency of megacolon and a low frequency of bowel cancer.23
In humans, increased fat intake is
generally correlated with a greater risk
of colonic cancer.5,10-29 A unique population reported by Reddy,30 consum
ing a high-fibre diet, rich in fat, and
having a low frequency of colonic
cancer is roughly analogous to the ex
perimental rats in our study receiving
an HF diet, which has a high fat con
tent (Table I), and having a relatively
low frequency of bowel cancer. If diet
is indeed responsible for increased car
cinogenesis, its effect was masked in
these animals.
Nutrition is known to play an important role in experimental carcino-

FIG. 7— Focus of adenocarcinoma (A)
adjacent to lymphoid follicle (B) (hema
toxylin and eosin, reduced by 43% from
X250).
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genesis31-32 and could be one factor
leading to the reduction of tumours
in our VHF group. The degree of re
duction in the frequency of cancer has
varied widely with the model used,33
but, in general, successive incremental
decreases in caloric intake (20% to
50% ) produce corresponding reduc
tions in the number of cancers32 and in
growth and development.33 The VHF
diet had a 26% reduction in calories
per unit of food. No formal metabolic
studies were done, but rats in this
group consumed more than three
times the food consumed by those in
the LF group. This means that the
caloric reduction is more apparent
than real and is not likely to be the
entire cause of the reduced frequency
of tumours. Grossly, the colons of these
animals were thick and muscular; histol
ogically the mucosa appeared similar
to the other groups and kinetically they
had similar crypt lengths and an in
creased labelling index (Table III).
These findings are not consistent with
a picture of starvation or malnutrition.34
Furthermore, Carachi, Busuttil and
Joffe,35 Chen, Patchefsky and Gold
smith30 and Freeman, Spiller and Kim37
have recently reported similar protec
tion from induced bowel cancers by
increasing the fibre content of diets
while maintaining standard nutrition.
An exception is the report by Cruse,
Lewin and Clark38 who claimed a lack
of protection with increase in fibre. In
their experiment, a very high dose of
carcinogen was given, which possibly
overcame the protective effect of fibre.
The number of animals they used
was small making the statistical anal
ysis less reliable. It is of interest to
note that between the 24th and 36th
weeks, the high fibre diet was asso
ciated with increased survival in their
experiment.
The low protein content of our VHF
diet may have been a factor in protect
ing the animals from colonic tumours.
As pointed out by Visek, Clinton and
Truex,33 the effect of protein deficiency
is complex and varies with the parti
cular model used and the specific amino
acid that is lacking, making generaliza
tions difficult. Protein restriction in
the DMH model has resulted in fewer
colonic cancers.33 In our experiment,
lycine supplements were added, but
other amino acid deficiencies may have
been present. Some protection was seen
in the HF group which had no protein
deficiency and there was a greater over
all consumption of food by rats in the
VHF group making up some of the
deficiency. Further investigation is pre
sently being conducted to delineate the
role of protein in the VHF diet.

The observation that the FF diet re
duced the number of colonic cancers
and provided some protection (P <
0.067) is contrary to Burkitt’s thesis of
fibre deficiency.7 In addition, the high
fat content of this diet would be ex
pected to promote carcinogenesis.39-40
A similar reduction, however, has been
reported by Castleden41 who fed an
elemental diet to DMH-treated rats.
The explanation for this protection may
be linked to the hepatic metabolism
and excretion of DMH in bile. This
is thought to be an important step in
the delivery of carcinogen to the in
testinal lumen.42 We know from previ
ous work done in our laboratory43,44
that animals fed Flexical® produce
small amounts of gastric and pancreatic
secretions and the possibility of de
creased hepatic secretion of bile and
thus of drug was considered. We there
fore embarked on the 14C-DMH study
described here and indeed found re
duced fecal excretion of the 14C (Table
II). Current work has confirmed a re
duced fecal excretion of bile in these
animals (McArdle AH: Personal com
munication, 1978). Since bile can act as
a promotor, if not as a cocarcino
gen,45-40 this reduction may be another
factor responsible for the protection of
fered to the FF animals.
Diet can produce major changes in
intestinal flora.47 Hill and associates9
found a substantial difference in the
intestinal flora of human populations
having a high or a low risk of colonic
cancer. Aries and associates8 and Hill
and coworkers9 found increased num
bers of bacteroides in people on a
low residue diet in whom the risk of
colonic cancer is high. This contrasts
with a low-risk population in which
fewer bacteroides and more enterococci
were found. Bacteroides are able to
degrade bile salts, and feces from the
high-risk group contained bile de
graded to a greater degree.9 Bile salts
have been shown to act as promotors
of DMH-induced tumours45 and may
themselves be converted to a potent
carcinogen.43 Reddy and colleagues11
demonstrated that germ-free rats had a
marked reduction in DMH-induced
colonic tumours. This may have been
related to reduced bacterial action on
the carcinogen and on the degradation
of bile acids.
Culture of cecal feces in our exper
iment did reveal bacteriologic changes
in some groups (Table IV). Compared
with the group fed the LF diet (as
sumed to have “normal flora”), the
HF group did have reduced numbers
of bacteroides and increased numbers
of enterococci, similar to the human
studies previously described.8,9 With a
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further increase in fibre intake, one
might expect a further reduction in the
num ber of bacteroides cultured. This
was not the case, however, for rats in
the V H F group had a marked increase
in the number of bacteroides and a re
duction in the number of enterococci
with an increase in the num ber of sta
phylococci.
The F F diet produced the expected
increase in bacteroides but the number
of gram-positive organisms also in
creased. Vitamin A supplement did not
alter the profile of microflora. The
H F and LF groups represent a reason
able parallel with the human situation
in term s of fibre intake, bacterial flora
and tum our susceptibility of the colon.
The apparent inconsistencies of the
V H F and FF groups may be due to the
extremes of fibre content in these diets
and the resultant transit times. Of im
portance, however, is the finding that
the V H F diet which produced extremely
high numbers of bacteroides in the gut,
provided protection against DMH-induced colonic cancer.
The role of vitamin A in carcino
genesis is not clear. Experimentally,
vitamin A deficiency has been asso
ciated with enhanced carcinogenesis
while hypervitaminosis A has been
associated
with
reduced
carcino
genesis.1213 Rogers, Herndon and Newberne,49 using retinyl palmitate at a
dose sufficient to increase the serum
and liver concentrations of the vitamin
and reduce growth, were unable to
change the frequency with which
colonic tumours developed, but did
reduce the number of tumours per
animal at the highest dose of carci
nogen. In our experiment the results
are comparable. Supplementing rat
chow with vitamin A palmitate re
sulted in elevated serum and liver
values (Table VI) and reduced growth
(Fig. 1). The number of tumours was
reduced, but this was not statistically
significant (Fig. 5). This supports the
thesis put forward by Sporn and
associates,12 that the naturally occur
ring retinoids are too toxic for use
during preneoplasia, and therapeutic
concentrations will only be possible
using synthetic retinoids with a high
therapeutic to toxicity ratio.
Retinoids are known to be important
in controlling D N A synthesis and
mitotic activity. Autoradiography re
vealed that the group receiving vitamin
A had an increased number of cells in
the crypts, but the labelling index was
not elevated (Table III). However, the
progenitor zone was slightly higher
than in the nonsupplemented group.
Generally, situations in which there is
an increased cell turnover are asso
72

ciated with an increased frequency of
carcinoma. The significance of these
changes as they relate to carcino
genesis is not clear.

Conclusion
This pilot project was designed to
give us experience with a wide range
of diets using the DMH-induced
colonic cancer model. No attempt
was made to control the num ber of
calories, and amount of fat and protein
given or the type of fibre used. How
ever, several points stand out which
deserve further attention under strict
control.
• The VHF diet which produced a
large amount of stool was associated
with a reduced frequency of bowel
cancer. This occurred in spite of the
presence of large numbers of bac
teroides, low vitamin A values and a
labelling index higher than those of
the other diets. Fecal drug and bile
salt excretions were similar to those
in the other dietary groups.
• The H F diet resulted in inter
mediate stool production and was
associated with an intermediate fre
quency of large bowel cancer. There
was a marked reduction in the number
of fecal bacteroides which could
possibly have been a factor. This
tumour reduction occurred in spite of
a high dietary fat intake.
• The LF group had a low pro
duction of stool and a high frequency
of colonic cancer. Vitamin A supple
mentation produced small changes in
cell kinetics and was associated with a
marginal reduction in the frequency of
colonic cancer.
• The artificial FF diet resulted in
a very small stool production but was
associated with a reduced number of
colonic cancers. There were increased
numbers of bacteroides and a high
level of dietary fat intake. In spite of
this, fecal excretion of bile was reduced
as was the excretion of 14C from DM H
injections. There was also marked
shortening in the length of mucosal
crypts. These may all have been
factors leading to the decreased num
ber of colonic cancers.
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Aortoenteric Fistulas: a Preventable Problem?
E. P uglia,

The results of management in 22
patients with secondary aortoenteric
fistula are reviewed to determine
whether this condition can be pre
vented. In 14 patients who had resection
of an aneurysm, the fistula de
veloped in spite of adequate coverage
of the synthetic graft. Most fistulas
occurred at sites of anastomosis
(81%). Half the patients presented
with sudden massive gastrointestinal
hemorrhage; however, in 40% he
morrhage had occurred up to 18
months before admission. Endo
scopy is the most useful diagnostic
modality, but the condition must
first be suspected.
The most successful definitive
management of this problem was
removal of the graft and revasoularization of the lower limbs by
insertion of an extra-anatomic bypass
graft.
The overall mortality in the series
was 60% and the operative mortal
ity 47%.
The preventive aspects of this com
plication and technical details of
the aortic and duodenal closure are
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discussed. The authors believe that
this serious complication of aortic
bypass grafting may be prevented by
ensuring that the suture line is
adequately separated from the small
bowel and duodenum.
On a etudie les resultats des soins
prodigues a 22 patients ayant une
fistule entero-aortique afin d'etablir si
cette complication peut etre empechee.
Chez 14 patients la fistule est apparue
a la suite de la resection d'un
anevrisme, en depit d'une couverture
adequate du greffon synthetique.
La plupart des fistules est survenue
au point d'anastomose (81%). La
moitie des patients a presente une
hemorragie digestive massive;
toutefois, dans 40% des cas une
hemorragie etait survenue jusqu’a
18 mois avant I'entree dans ie
service. L'endoscopie s'est averee
le mode de diagnostic le plus utile,
mais cette complication doit premierement etre soupconnee.
Le traitement definitif de ce
probleme, qui eut le plus de reussite
fut le retrait du greffon et la
revascularisation des membres
inferieurs par I'insertion d'une
derivation placee a I'exterieur de
I'organisme.
La mortalite globale dans ce groupe
fut de 60% et la mortalite operatoire
de 47%.
On discute des aspects preventifs
de cette complication et des details
techniques de la fermeture de i'aorte
et du duodenum. Les auteurs croient
que cette serieuse complication du
pontage de I'aorte peut etre prevenue
en s'assurant que la ligne de suture
est bien separee du petit intestin et du
duodenum.

One of the most dreaded complications
of the vascular surgeon’s work is sec
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ondary aortoenteric fistula. This com
plication, though uncommon, has been
reported in over 1% of all aortic bypass
or interposition procedures. Few docu
mented clinical series have been pub
lished, which may be due to the rarity
of this complication occurring in any
one surgeon’s practice or because the
complication may be dealt with in ano
ther centre or perhaps because of med
icolegal concerns.
This paper reviews 24 instances of
aortoenteric fistula in 22 patients at one
referral centre and asks the question,
Is this a preventable problem?
Patients and Results

In the Vancouver General Hospital
the first operation using a synthetic
graft was performed in 1958. Since
then over 1500 aortic interposition or
bypass procedures have been per
formed. During this period, 22 patients
were admitted with the diagnosis of
aortoenteric or duodenal fistula; in
14 patients (63%) the original operation
was performed at the Vancouver
General Hospital by a vascular surgeon.
In 14 of the 22 patients aortoenteric
fistulas developed following resection
of an aneurysm, 11 (78%) of them
following elective resection. In the re
maining eight patients development of
the fistula was associated with bypass
procedures for aortoiliac disease.
The ratio of electively resected to
ruptured aneurysms has increased since
1960 and explains the increase of aorto
enteric fistulas in the former group.
The overall incidence of fistula re
mained almost constant between 1960
and 1976 (Fig. 1).
The interval between the original
grafting procedure and the development
of an aortoenteric fistula (Fig. 2) ranged
from 1 to 14 years, most occurring in
less than 6 years.
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Eighteen fistulas (81%) occurred at
sites of anastomosis (Fig. 3). Two were
related to fabric failure and two to
false aneurysms.
The original graft material was Da
cron in 12 patients and Teflon in 7.
In three patients, the graft type was
not recorded.
Most patients presented because of
abdominal pain and hemorrhage; 41%
had gastrointestinal bleeding 1 to 18
months before admission and in 50%
massive acute hemorrhage was a pre
cipitating event.
Different methods of investigation
were used and were frequently unre
warding. Even though 15 of the fistulas
involved the duodenum, endoscopic ex
amination was not diagnostic in many;
the diagnosis was correctly made in
only 3 of the 15 patients. Aortography
and roentgenography of the upper gas
trointestinal tract were rarely diagnos
tic.
Definitive operation following re
suscitation was performed in 17
patients and varied considerably (Table
I). Primary closure was possible
in one patient whose hemorrhage was
precipitated by a foreign body. Two
patients had a patch graft inserted; ter
tiary fistulas developed in both patients
and they died of hemorrhage. In four
patients the graft was removed and re
placed in the same anatomical area.
Two of these patients died, one from
a second rupture and sepsis. The re
maining five patients had no definitive
treatment; all died.
|

T a b le 1— R e s u l t s o f D e f i n i t i v e T r e a t m e n t in 1 7 o f 2 2 P a t i e n t s

T re a tm e n t

N o. of
p a tie n ts

P r im a r y c lo s u r e
P a tc h g r a ft in g
E x c i s i o n o f o ld g r a f t , i n s e r t i o n of
n e w a o rto fe m o ra l b y p a s s g ra ft
E x c is io n o f o ld g ra ft, e x tra a n a t o m ic b y p a s s g r a f t i n g
L a p a ro to m y

The last nine patients in this series
in whom aortoenteric fistulas developed
had resection of the old graft and a
new extra-anatomic bypass graft in
serted (Fig. 4). Six survived. Three died
in the postoperative period from sepsis
and hemorrhage; all three had sepsis
preoperatively and the extra-anatomic
grafts became infected postoperatively.
The operative mortality was 47 % and
the overall mortality, including patients
not operated on was 59%.
D iscu ssion

Although aortoenteric fistulas are
uncommon, they occur after approxi
mately 1 % of all aortic interposition or
bypass procedures. The occurrence of
this complication, which in our study
was associated with a 60% overall and
a 47% operative mortality, represents a
technical failure. This failure may be
related to graft and suture material but
is probably preventable if the suture
line is adequately separated from the
small bowel and duodenum.
Most of the literature on this subject
consists of case reports;1"4 there are few
published series.5 This may be due to
the rare occurrence of aortoenteric
fistula in any individual surgeon’s prac
tice, or to the fact that the complication

Ru p tu red
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2
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D ie d
2
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9
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D ie d

3
1

33
100

0
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may be dealt with in another hospital or
to medicolegal concerns.
It was our impression when initiating
this study that many of the original sur
gical procedures had been performed in
other hospitals, but in fact 63% of the
original procedures had been performed
in our own centre by vascular surgeons.
It appears from our figures (Fig. 1)
that while the number of aortic proced
ures for aneurysm resection has in
creased, the incidence of fistulas has
not. This appears to be true also for
aortoiliac bypass procedures. The fis
tulas presented sooner after the original
grafting procedure in patients with
overt infection than in those without
obvious graft infection. We believe,
however, that this represents effect
rather than cause.
All operative reports but one stated
that the graft was covered with both
aneurysm sac and peritoneum. We have
not noted the development of any aorto
enteric fistula when omentum or a D a
cron sleeve was interposed between the
duodenum and the aortic anastomosis.
The nature of the hemorrhage that
so often precedes the overt develop
ment of this complication was impor-

Year

FIG. 1— Incidence of aortoenteric fis
tulas (ruptured) compared with that of
aneurysm resections (elective) over 17
years.

FIG. 3— Aortoenteric fistula occurring
at site of Dacron angioplasty on aortofemoral bypass graft. Bile staining of
graft can be seen.

FIG. 2— Time interval between original
interposition or bypass procedure and ap
pearance of aortoenteric fistula.
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FIG. 4— Revascularization of lower
limbs with extra-anatomic axillofemoral
bypass graft.
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tant. Nearly half the 22 patients had
had one or more gastrointestinal he
morrhages, occurring 1 to 18 months
before the final admission. In this group
there was sufficient time to identify the
source of hemorrhage whereas in the
other half who presented with acute
massive hemorrhage, there often was
not.
Failure to consider the possibility of
an aortoenteric fistula certainly ac
counted for some of the delay in diag
nosis. This was especially true of en
doscopic examination where suspicion
that an aortoenteric fistula might be pre
sent and realization that the bleeding
source might be beyond the limits of
the endoscope would often have resulted
in a correct diagnosis. In patients who
have had previous aortic grafting pro
cedures it is therefore mandatory for
the endoscopist to see into and beyond
the first and second stages of the duo
denum where bleeding ulcers are com
mon.
Theoretically, there is little justifica
tion for either patching the aortic defect
or replacing the Dacron graft in the
same bed, and this is borne out by the
results of this study. The obvious
danger lies in reinfecting the new graft
since all these grafts are potentially or
actually infected by virtue of their con
tinuity with the gastrointestinal tract.
The question is often asked, Which
part of the surgery should be performed
first, management of the aortic fistula
oi» revascularization of the lower limbs?
In the cases that we have studied this
decision was easily made since the pa
tients were often in shock and the aortoduodenal fistula had to be controlled
as a lifesaving procedure. Extra-ana
tomic bypass to revascularize the lower
limb should then follow. It is advant
ageous to use more than one surgical
team for these procedures as they are
usually very exhausting.

Once the aortic bleeding has been
controlled, the graft is resected in toto.
The necrotic infected aortic stump must
then be closed, but it normally does
not hold sutures well. We have used the
TA-55 or TA-30 stapling device with
a V-2 vascular staple (United States
Surgical Corp., New York, NY) to re
inforce and secure the aortic closure.
The duodenal defect should be closed
around a large T tube, thus providing
adequate drainage and a controlled fis
tula. Proximal drainage, gastrostomy
and a distal feeding jejunostomy (Fig.
5) are installed.
Preventive measures are essential. At
the original grafting procedure it is es
sential to create an aortic cuff employ
ing a Dacron sleeve and to mobilize
sufficient peritoneum and retroperito
neal fat to cover the graft and anasto
mosis. A tube of omentum can also be
brought in to ensure adequate coverage
of the graft.
Conclusions

Although the frequency of aortoen
teric fistula is probably decreasing, the
very high mortality and morbidity make
it imperative for vascular surgeons to
use every means to prevent its develop
ment. Once a fistula has developed, a
rapid and thorough work-up, endo
scopic examination and a high index of
suspicion of this condition allow defi
nitive treatment to be carried out
before the patient starts to deter
iorate. Indeed the surgeon must be
prepared to bypass some of the usual
investigations in favour of early laparo
tomy should the presence of aortoen
teric fistula be suspected.
Definitive treatment includes resec
tion of the graft, closure of the aorta
and iliac arteries, repair and drainage
of the bowel and revascularization of
the lower limbs by extra-anatomic by
pass (Fig. 4). Placing a new graft in
a potentially or overtly infected field
is not a rational approach.
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by helping to prevent
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overlapping spectrum of
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not been a problem with this agent.
Neosporin can be used with three-way
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there is no need to interrupt continuous
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short-term therapy (up to 10 days).
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Sequential Femorotibial Bypass: Clinical Results
F redric J arrett,

md , frcs [c],

Sequential bypass grafting is a technique
designed to improve blood flow in
selected patients who require
femorotibial bypass grafting. In an
attem pt to augment runoff we have
constructed a side-to-side anastomosis
between the saphenous vein and an
open popliteal segment in addition to the
distal anastomosis between the vein
graft and the tibial artery. The sequential
bypass technique was used in
15 patients and limb salvage was the
operative indication in all but 1 of these.
All grafts remained patent in the early
postoperative period. During a follow-up
period of 2 to 43 months, the patency
rate was 86% while the cumulative
patency among those followed up for
more than 1 year was 78%.
Les anastomoses en succession sont une
technique tres utile pour ameliorer
la circulation sanguine chez certains
malades qui ont besoin d'un pontage
femoro-tibial. Pour ameliorer le debit
sanguin nous avons pose une
anastomose latero-laterale entre
la veine saphene et un poplite suspendu
apres avoir construit I'anastomose
distale entre le greffon veineux et
I'artere tibiale. On employait
I’anastomose en succession chez
15 malades, dont 14 ou I'intervention
etait destinee a sauver un membre.
Tous les greffons restaient patents
durant la periode postoperatoire initiate.
Parmi ces malades suivis durant
2 a 43 mois la patence etait 86% et le
taux cumulatif de patence parmi ceux-ci
suivis plus d’un an etait de 78%.

FACS, H erbert A. B erkoff ,

md and

and long-term patency rates are lower
than those of standard femoropopliteal
bypass grafts. Grafts to isolated popli
teal segments when no distal vessels are
demonstrable angiographically are like
wise associated with a high frequency of
graft occlusion, as are grafts to popliteal
vessels when extensive distal occlusive
disease is present.
We believe that high resistance
through long venous conduits and poor
runoff into small distal arteries cause
low flow rates in the graft and con
tribute to early and late graft failure.
In an attempt to circumvent this prob
lem, we have used a technique of se
quential bypass grafting whereby an
additional anastomosis is constructed*
between the saphenous vein and an
open segment of popliteal artery. Pa
tients with single-vessel runoff and a
small open popliteal segment proximal

A ndrew B. C rummy ,

md

to an occluded trifurcation are candi
dates for sequential femorotibial bypass
grafting.
Expertly performed arteriography is
crucial to judicious patient selection.
Reactive hyperemia is used routinely to
demonstrate small distal vessels and
document their patency into the foot.
Biplanar anteroposterior and lateral
views are used to identify stenoses that
are not apparent in a single projection,
and magnification and subtraction views
are obtained as necessary. With these
techniques we frequently identify open
arterial segments distal to occluded tri
furcations, and often patients whose
condition is deemed inoperable on the
basis of arteriograms performed without
flow augmentation are shown to have
surgically correctable lesions (Figs. 1
and 2).
All patients selected for sequential

Arterial reconstruction in patients with
threatened limb loss who have extensive
arteriosclerotic changes at the popliteal
trifurcation presents a challenging stra
tegic problem for the vascular surgeon.
Reconstruction to single distal vessels
is technically difficult and the shortFrom the University of Wisconsin,
Clinical Sciences Center, Madison, Wis.
Presented at the 1st annual meeting
of the Canadian Society for Vascular
Surgery, Montreal. PQ, Feb. 9, 1979
Accepted for publication July 11, 1979
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Fig. lb

FIG. 1 (a) Anteroposterior and (b) lateral views of arteriogram showing oc
clusion of popliteal artery (large arrows) with poor runoff into small segment of
anterior tibial artery (small arrows). (Reproduced by permission from Jarrett F: Se
quential femoral-tibial bypass grafting for limb salvage. Ann Surg 188: 685, 1978).
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bypass grafting had advanced occlusive
disease at the popliteal trifurcation such
that femoropopliteal grafts would not
have bypassed their stenoses. Serious
stenosis of the deep femoral artery was
not present and therefore profundaplasty was not a suitable alternative
procedure. In almost all instances a sin
gle distal artery was the only vessel
suitable for grafting.
T echnique

Preoperatively, ischemic ulcers were
treated with local dressing, debride
ment and parenterally administered
antibiotics if local sepsis was present.
Diabetics were treated with regular in
sulin to achieve optimal control of
hyperglycemia. All patients were given
antibiotics systemically before the
operation.
At operation the distal vessel selected
for anastomosis was exposed in the leg
and its adequacy for grafting was eval
uated. The anterior tibial artery was
exposed by an anterolateral incision;
in most instances a site in the mid- or
distal leg was preferred to bypass proxi
mal stenoses. When the posterior tibial
artery was used it was isolated in its
superficial portion about 8 cm above
the medial malleolus. The popliteal
artery was approached with a belowknee incision and isolated just proximal
to the tibioperoneal trunk. The sa
phenous vein was harvested from the

ipsilateral leg. It was distended only
minimally with a mixture of autogenous
blood and heparinized saline solution,
and any leaks from side branches were
secured with fine monofilament liga
tures. Tunnels were created before
systemic heparinization. Traction on
heavy ligatures was used in preference
to clamps on small distal vessels. The
distal anastomosis was performed endto-side with a continuous 6-0 or 7-0
polypropylene suture. (Prolene®; Ethicon Sutures Ltd., Peterborough, Ont.)
When the anterior tibial artery was used
for the distal anastomosis the opening
in the interosseous membrane was en
larged with a clamp and the vein
passed proximally to lie beside the distal
popliteal artery, where a side-to-side
anastomosis was constructed. When the
posterior tibial artery was used, a sideto-side anastomosis to a more proxi
mal portion of the popliteal artery
caused less angulation of the vein graft
and was preferred. Lastly, the proxi
mal anastomosis was performed end-toside to the common femoral or proximal
superficial femoral artery.2
E xperim ental T echnique

Previous studies using a canine model
had confirmed the efficacy of the se
quential bypass technique. When a sa
phenous vein was interposed and a
side-to-side anastomosis created to

provide runoff to an intervening open
arterial segment, graft flows increased
from 51 + 15.6 m l/m in to 96 ±
7.7 m l/m in (P < 0.01, paired Student’s
t-test). The increase in flow was noted
in each animal and ranged from 49%
to 182%.3
R esults

Sequential bypass grafting was used
in 15 patients. Grafting was performed
in one patient because of progressive
claudication that was considered to be
disabling; in the remainder, grafting
was indicated because of threatened
limb loss as evidenced by rest pain,
nonhealing trophic lesions or areas of
localized gangrene. Most patients had
other stigmas of diffuse arteriosclero
tic cardiovascular disease— previous
stroke, myocardial infarction, diabetes,
hypertension and previous vascular sur
gery.
There were no operative deaths. The
single composite graft using knitted
Dacron and saphenous vein thrombosed
in the first 24 hours after operation
and thrombectomy was performed, re
establishing flow. One patient required
below-knee amputation less than 30
days after operation because of a large
infected heel ulcer, but her graft was
patent at the time of amputation. All
other grafts remained patent in the
early postoperative period, and the
initial results, as judged by improve
ment of rest pain, resolution of trophic
lesions and healing of the amputations,
were satisfactory.
Long-term follow-up was obtained
by physical examination at regular in
tervals, combined with noninvasive
laboratory studies if necessary. Palpable
graft or distal pulses or systemic pres
sures at the ankle on Doppler examina
tion were considered indicative of
graft patency. Two patients died, one
at 21 months and one at 43 months
after operation; both had patent grafts.
In another patient graft occlusion oc
curred 4 months postoperatively but
amputation was not needed; the patient
died 13 months after operation. Among
the 15 patients who underwent se-

Table 1— Results of Sequential
Femorotibial Grafting

Result

Fig. 2a

Fig- 2b

FIG. 2— (a) Anteroposterior projection shows complete obstruction of popliteal
artery just proximal to knee joint (arrow), and well developed collaterals filling distal
popliteal and trifurcation vessels. Anterior tibial artery is open, but tibioperoneal trunk
is severely diseased at its origin, (b) Lateral view of ankle shows excellent opadfacation of both anterior and posterior tibial arteries.
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Alive
Graft patent
Graft occluded
(1 amputation)
Died, graft open

No. of
patients
10
2
3

*Follow-up 2-43 mo (mean 15 mo).
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quential bypass grafting (Table I), the
patency and limb salvage rates were
86%. However, it should be noted that
one patient whose graft became oc
cluded did not require amputation, and
one patient who required below-knee
amputation had an open graft. Of nine
patients followed up for 1 year or more,
seven (78% ) had patent grafts. These
short-term results compare favourably
with those of most large series of femorotibial bypass grafting (Table II4-8).
Discussion

Although arterial reconstruction to
vessels below the popliteal trifurcation
has been performed for a number of
years as a procedure for limb salvage,
short- and long-term patency rates are
far lower than those following recon
structive procedures in the aortofemoral
system.4-7,9,10 We believe that poor run
off because of small distal arteries and
high resistence in a long venous conduit
both contribute to graft occlusion. Any
technical procedure that could increase
graft flow might thereby improve
patency, and several such modifications
have been tried.11'12
If a small segment of popliteal artery
is open in addition to a distal tibial
vessel, another anastomosis may be con
structed between it and the saphenous
vein graft. In an experimental model
such a sequential anastomosis was found
to increase graft flow 49% to 182%.
Clinically, the flow provided by the
sequential anastomosis can be measured
intraoperatively by using an electromag
netic flowmeter. The increase in flow at
tributable to the sequential anastomosis
is derived by applying a Satinsky clamp
to the popliteal artery adjacent to the
sequential anastomosis, thereby measur
ing the flow only in the femorotibial
component. The addition of a sequential
anastomosis has produced a substantial
increase of flow in all instances when
it was measured. Edwards13 noted an
increase of flow in 19 of 20 patients in
his series.
It is also possible that providing run
off into an additional arterial bed
improves flow to relatively ischemic
T ab le II— Reported 1 -Y e a r Patency Rates
from S e rie s o f D istal F em o rotibial Bypass
G ra ftin g
A u th o rs
G a rre tt and a s so c ia te s,4 1968
N oon, D ie th ric h and
R ic h a rd s o n ,5 1969
K a h n and a s so c ia te s,6 1973
Im parato and a s s o c ia te s ,7 1974
D a rd ik and a ss o c ia te s ,8 1975
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Patency, %
76
56
40
58
55

areas of the lower extremity. Distal
bypass grafting to a single vessel low
in the leg would not be expected to
increase the perfusion through small
collateral vessels being supplied from
the popliteal segment, unless additional
inflow is provided to this segment by
a sequential anastomosis.
It is our conviction that reconstruc
tions to single distal vessels should be
performed only for limb salvage. If a
vein graft to a single distal vessel be
comes occluded shortly after operation
it is likely that the recipient vessel will
also become occluded and that amputa
tion will be necessary. We do not be
lieve that attempts to perform such a
reconstruction are justified unless am
putation would otherwise be required.
On the other hand, if a reconstruction
is initially patent and allows an ischemic
lesion to heal, subsequent occlusion of
the reconstruction may not necessarily
result in limb loss. One patient in our
series had an occluded graft that did not
result in amputation, and late occlusion
of distal tibial grafts without consequent
limb loss has been well documented
in the surgical literature.7-9,14 It is
possible that one portion of a sequential
graft might become occluded and the
other remain patent—functioning there
after as either a femoropopliteal or a
distal tibial graft.
It should be emphasized that se
quential femorotibial grafting is a relat
ively new technique that is applicable
only to certain patients in need of such
grafts. Its applicability depends on
definite arteriographic criteria that can
be demonstrated only by diligently per
formed arteriography. As further ex
perience is gained and longer patient
follow-up is available, it will be possible
to subject this technique to further
scrutiny.
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NOTICES
continued from page 48

be discussions on surgical shunting in
portal hypertension, the surgical ap
proach to vascular disorders of the
abdominal aorta and its branches,
femoropopliteal occlusive disease and
the surgical management of cerebro
vascular insufficiency. For more in
formation write to: Extended Programs
in Medical Education, University of
California, 1308 Third Avenue, San
Francisco, CA 94143.
Course for General Surgeons

The University of Toronto will present
the 20th annual refresher course for
general surgeons, which will be held
from Feb. 4 to 6, 1980 at the Toronto
Western Hospital. For information
please contact the Office of Continuing
Medical Education, Faculty of Medi
cine, Rm. 245, Fitzgerald Building,
University of Toronto, Toronto, Ont.
M5S 1A8 (telephone: 416-978-2718 or
2719).
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Is Proximal Reconstruction Alone Adequate Treatment
for Combined Aortoiliac and Femoropopliteal Disease?
j L. P rovan, b sc, ms , frcs , frcs[c ], facs, G.A. Patterson , m d , frcs [c ] and P.N. M adras, md , frcs [ c ]

On a etudie les resultats de la
reconstruction aorto-iliaque chez
91 patients qui souffraient d'artherosclerose aorto-iliaque avec occlusion
concomitante de I’artere femorale
superficielle ipsilaterale, afin de
decouvrir si la reconstruction proximale
seule constituait un traitement adequat
lorsqu'il y avait atteinte simultanee
des arteres iliaque, femorale et
poplitee. Pour les 127 membres, la
reconstruction a ete faite par reparation
de I'artere iliaque seule (5 membres),
pontage aorto-femoral par anastomose
a I'artere femoral commune
(45 membres), angioplastie par greffe
ponctuelle a la naissance de I'artere
femorale profonde (34 membres) et par
plastie etendue profonde (26 membres).
Un pontage femoro-poplite a ete
pratique simultanement avec la
reconstruction proximale pour
17 membres. Dans les groupes de
plastie etendues profondes et de
pontages femoro-poplites, on a
enregistre une frequence plus eleve,
avant I'operation, de douleur au repos
et de gangrene alors que le rapport
preoperatoire des pressions systoliques
de la cheville et du bras etaient
significativement plus bas (P < 0.001)
chez ceux qui subirent un pontage
femoro-poplite.

The results of aortoiliac reconstruction
in 91 patients who had aortoiliac
atherosclerosis with coincident oc
clusion of the ipsilateral superficial
femoral artery were studied to find
out whether proximal reconstruction
alone was adequate treatment for
combined aortoiliac and femoropopliteal
disease. In 5 of the 127 limbs re
construction was by iliac repair
alone. The remainder were treated
by aortofemoral bypass grafting com
bined with anastomosis to the common
femoral artery (45 limbs], with patch
graft angioplasty at the origin of
the deep femoral artery (34 limbs)
or with extended profundaplasty
(26 limbs). In 17 limbs femoropopliteal
bypass grafting was performed
simultaneously with the proximal re
construction. In the extended pro
fundaplasty and femoropopliteal groups
there was a higher frequency of
preoperative rest pain and gangrene,
while preoperative ankle to arm
systolic pressure ratios were signifi
cantly lower (P < 0.001, unpaired
Student's f-test) in those who underwent
femoropopliteal bypass grafting.
Postoperatively, the mortality and
number of amputations required
was higher in patients who under
went extended profundaplasty and
femoropopliteal bypass. Reoperation
for graft failure was more frequent
in the femoropopliteal group but
when the graft remained patent, more
patients were asymptomatic.
The authors conclude that most
patients with combined aortoiliac and
femoropopliteal disease can be
treated by a proximal reconstruction
alone, but those with a low ankle
to arm systolic pressure ratio are best
treated by simultaneous femoropo
pliteal bypass grafting.

Dans la periode postoperatoire,
la mortality et le nombre d'amputations
necessaires furent plus eleves chez
les patients qui subirent une plastie
profonde etendue et un pontage
femoro-poplite. Une reintervention
pour insuffisance du greffon fut plus
souvent necessaire dans le groupe
des pontages femoro-poplites mais
lorsque le greffon demeura fonctionnel,
plus de patients demeurerent
asymptomatiques.
Les auteurs concluent que la plupart
des patients qui ont une atteinte
simultanee des arteres iliaque,
femorale et poplitee peut etre traitee
par reconstruction proximale seule.
Toutefois ceux qui presentent un
rapport des pressions systoliques a
la cheville et au bras peu eleve
profitent davantage d’un pontage
femoro-poplite simultane.
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Montreal, PQ, Feb. 9, 1979
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Ste. 308, E.K. Jones Building, 160
Wellesley St. E, Toronto, Ont. M 4Y 1J3
VOLUME 23, NO. 1, JA N U A R Y 1980

/

Controversy continues over the best
surgical management for patients with
combined atherosclerotic disease o f the
aortoiliac and femoropopliteal arteries.
While Martin and associates1 have re
ported good results with profundaplasty
in patients suffering from both inter
mittent claudication and rest pain, Ward
and Morris-Jones2 have found this ap
proach of major benefit only in pa
tients with rest pain. Both groups agree
about the value o f restoring pulsatile
flow to the deep femoral artery. The
treatment of patients with complete oc
clusion of an iliac artery combined
with complete occlusion o f the corre
sponding superficial femoral artery
usually produces good symptomatic re
lief both of rest pain and intermittent
claudication. However, if the occlusion
is incomplete, surgical treatment o f the
proximal lesion alone may not always
produce such relief. The situation is
further complicated when the deep fe
moral artery has stenotic lesions in its
distal portion. In these circumstances
the postoperative result from a purely
proximal reconstruction may be unsatis
factory.
To document the results of proximal
reconstruction and in an endeavour to
improve the selection o f patients for
such surgery, a retrospective analysis
was made of all patients with aortoiliac
stenosis or occlusion combined with fe
moral artery occlusion treated at the
Wellesley Hospital, Toronto between
Sept. 1, 1969 and June 30, 1978.
Patients and M e th o d s

Ninety-one patients with aortoiliac
stenosis or occlusion combined with
superficial femoral artery occlusion
(Fig. 1) were followed up from 6
months to 9 years after operation. In all,
127 limbs were available for study,
all of which demonstrated a complete
occlusion of the superficial femoral ar
tery. Note was made o f the type of
operation, the operating time from
skin incision to skin closure, the in
traoperative blood loss and the num
ber of wound, pulmonary or urinary
complications.
All patients were assessed with re
gard to postoperative symptomatic im
provement in intermittent claudication
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or ischemic rest pain. Not all patients
demonstrated absence of intermittent
claudication postoperatively when that
was the presenting symptom, but reo
peration was undertaken only when the
intermittent claudication remained in
capacitating. Rest pain was noted as
either improved or unimproved, while
patients suffering from gangrene preoperatively were regarded as improved
if a major amputation below or above
the knee was not required postoperat
ively. Ankle to arm systolic pressure
ratios, which were measured pre- and
postoperatively in most patients who
underwent operation after 1975, were
also noted.
Reoperation was required for patients
whose original reconstruction failed
within 24 hours of operation or who
later had rest pain or incapacitating
intermittent claudication. Revisions of
the original arterial reconstruction, late
distal reconstructions, such as femoropopliteal bypass, or major amputa
tions were also considered as reopera
tions for a failure of the original re
construction.
With respect to mortality, only late
mortality specifically attributable to
complications of either the original re
constructive operation or a secondary
procedure, was considered. The patient’s
age at the time of operation, frequency
of diabetes and smoking history were
also noted.

127 limbs— because of complete occlu
sion of one or both iliac arteries in 27
and severely stenotic arteries associated
with a reduction of one or both femoral
pulses, confirmed radiologically, in the
remaining 100 limbs. The types of oper
ation performed are indicated in Figs.
2 to 5. Five limbs (group 1) were
treated by iliac repair alone (Fig. 2),
usually by aortoiliac endarterectomy,
early in the series. Generally a Cooley
“weave-knit” bifurcation prosthesis
(Meadox Medicals Inc., Oakland, NJ)
was used for the aortic graft, but Golaski milliknit (Golaski Laboratories Inc.,
Philadelphia, Pa.) or velour prostheses
were also inserted. In 45 patients
(group 2) common femoral arterial re
construction was fashioned with an aortofemoral graft into the common fe
moral artery (Fig. 3), while in 34 pa
tients (group 3) the distal anastomosis
was made as a patch graft angioplasty
into the origin of the deep femoral
artery (Fig. 4). Extended profundaplasty rather than patch graft angio
plasty of the deep femoral artery was
done in 26 limbs (group 4). Extended
profundaplasty is an extensive endarte
rectomy usually involving 5 to 7.5 cm
of the deep femoral artery; it is com
pleted by using the femoral graft as an
extensive patch graft angioplasty of the
endarterectomized vessel (Fig. 5). Oc-

casionally one limb of the graft was in
serted into the distal portion of the deep
femoral artery below an area of proxi
mal atherosclerotic occlusion or stenosis
to avoid the necessity for an extensive
endarterectomy. In 17 patients (group
5) (Fig. 6), femoropopliteal bypass
grafting was performed at the same time
as the proximal arterial reconstruction.
A common femoral artery anastomosis

5
A

u

i
A A

4
i

FIG. 4— Aortoiliac disease combined
with stenosis at orifice of deep femoral
artery treated by aortofemoral bypass
using patch angioplasty of orifice of deep
femoral artery.

V

Results

Operative Procedures
Proximal reconstruction of the aortoiliac segment was carried out in all
FIG. 5— Aortoiliac disease with diffuse
involvement of deep femoral artery
treated by aortofemoral bypass using ex
tended profundaplasty.

i
FIG. 2— Aortic and common iliac ste
noses treated by aortoiliac grafting.

4

FIG. 1— Typical pattern of aortoiliac
stenosis bilaterally, combined with bilateral
occlusion of superficial femoral artery.
82

FIG. 3— Aortoiliac disease with exten
sion of stenotic lesions into external iliac
artery treated by aortofemoral bypass into
common femoral artery.
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FIG. 6— Diffuse aortoiliac and deep fe
moral artery stenoses treated by aortofe
moral bypass combined with femoropo
pliteal bypass.
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was performed and, in six patients, the
saphenous vein was anastomosed to the
femoral graft proximally. In 11 patients
a GORE-TEX® graft (W.L. Gore &
Associates, Inc., Elkton, Md.) was used
and also joined to the femoral limb.
The distal end-to-side anastomosis to
the popliteal artery was made to a
suitable portion of the vessel, either
above or below the knee joint.
The mean age of the patients at
operation, the number with diabetes
and the smoking history were similar
in all. Comparison of the frequency
of intermittent claudication, rest pain
and gangrene in the various groups
is shown in Fig. 7. Intermittent
claudication was not present preoperatively in all cases. Patients with
out this symptom were those subjected
to aortobifemoral bypass on the basis

of severe occlusive disease of the iliac
arteries, demonstrated radiologically, in
whom claudication was masked by
the opposite, more symptomatic limb,
or in whom bilateral repair was con
sidered necessary because of the sever
ity of the iliac disease.
The incidence of preoperative rest
pain (Fig. 7) was much higher in
groups 4 and 5 and probably reflects
the severity of disease in the deep fe
moral artery. A higher incidence of
preoperative gangrene was present in
these two groups.
Table I shows the mean blood loss
and mean operating time from incision
to skin closure in all five groups. If the
small number of patients in group 1
are excluded it can be seen that the
addition of femoropopliteal bypass
grafting results in a substantial in

crease in blood loss but surprisingly
does not greatly increase the operating
time. The incidence of wound, pulmo
nary and urinary complications was
comparable in all groups.
Reoperation

Table II summarizes the numbers
of limbs requiring reoperation and
Table III the numbers of limbs ampu
tated. In group 1, three limbs re
quired reoperation, usually aortofemoral bypass grafting, for late fail
ure due to progression of disease in
the external iliac artery. Eleven limbs
in group 2 (24% ) required a subse
quent procedure. In two patients reoper
ation was needed to control hemor
rhage in the groin incision within 24
hours of the original operation, but
complications such as false aneurysm
(one patient), stenosis of the common
femoral artery distal to the site of in
sertion of the graft (in two limbs) or
failure to appreciate the importance of
profunda orifice stenosis were the more
usual causes for late reoperation. In
two of these patients the grafts be
came occluded and gangrene devel
oped; two other patients underwent fe
moropopliteal bypass for incapacitating
and persistent intermittent claudication.
Ten limbs in group 3 required reopera
tion, 3 within 24 hours. In two
limbs reoperation was performed for
occlusion of the graft and in one
patient exploration was required be
cause of persistent bleeding. One
patient underwent reoperation for
Table II—Number of Limbs Requiring
Reoperation Related to Early* and
Latef Failure of the Original
Arterial Reconstruction

UJ

REPAIR FEMORAL ANGIO-PROFUNDA- POP
REPAIR PLASTY PLASTY

Group

FIG. 7__Percentage of patients presenting with intermittent claudication, rest pain
or gangrene related to type of operation. Figures above each procedure represent
number of limbs on which that operation was performed. FEM-POP = femoropopliteal
bypass grafting, iliac repair = group 1, common femoral repair = group 2, patch
angioplasty = group 3, extended profundaplasty = group 4, fem-pop = group 5.

1
2
3
4
5

No. of
limbs
5
45
34
26
17

Reoperated limbs,
no. (and % )
3
11
10
8
7

(60)
(24)
(31)
(31)
(41)

‘ Within 24 h of operation.
(After discharge from hospital.

Table I— Mean Intraoperative Blood Loss and Mean Operating Time Related to Type of
Operation Performed

Group no. (operation)
1 (iliac repair alone)
2 (aortofemoral bypass +
common femoral anastomosis)
3 (aortofemoral bypass +
patch angioplasty)
4 (aortofemoral bypass +
extended profundaplasty)
5 (aortofemoral bypass +
femoropopliteal bypass)

Mean blood loss, ml

Mean operating time,
min

5

2600

240

45

1630

232

34

1350

212

26

1867

241

17

2600

240

No. of
limbs
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Table III—Number of Limbs Requiring
Amputation for Failure of the Original
Arterial Reconstruction
Group
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1
2
3
4
5

No. of
limbs
5
45
34
26
17

Limbs amputated,
no. (and % )
1
2
1
3
1

(20.0)
(4.4)
(2.9)
(11.5)
(5.9)
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the development of a false aneurysm
associated with a patent graft and
in the remaining six limbs late oc
clusion of the graft was associated
with the recurrence of preopera
tive symptoms and necessitated reoper
ation. The indications for reoperation
in 8 of the 26 limbs in group 4 were
similar. Four operations were needed for
early graft occlusion within 24 hours of
the first procedure and the remainder
for late occlusion, two limbs being
treated by femoropopliteal bypass.
There were three above-knee amputa
tions. Seven limbs (41%) (four pa
tients) in group 5 required subsequent
reoperation for early graft occlusion.
There were three late occlusions in this
group occurring from 2 to 6 months
after the original procedure.

difference was far greater in group 5
than in any of the others (Fig. 8).
No Reoperation
Table V indicates the numbers of
limbs in each group which produced
no symptoms postoperatively, as well as
those symptomatic but not requiring a
subsequent operation. In group 5 the
10 limbs in which the original recon
struction was successful were asymp
tomatic. The figure for asymptomatic
limbs in groups 2 and 3 is similar at
about 60% but is much lower in group
4 (46% ). Clearly successful femoropo

The number of subsequent amputa
tions for failure of the original repair
is shown in Table III. The small number
of patients who underwent iliac recon
struction alone (group 1) accounts for
the high incidence of reoperation in this
group, a single amputation being re
quired for a patient who underwent aortoiliac bypass grafting and subsequent
femoropopliteal bypass grafting for oc
clusive disease of the external iliac
artery. This patient would not now be
considered a candidate for an iliac re
construction. He subsequently died of
sepsis from an aortoenteric fistula. The
frequency of amputation was higher in
groups 4 and 5, again reflecting the
more extensive nature of the atheros
clerosis. The number of amputations
was twice as high in group 4 patients
as in group 5.

No. of
limbs

1 (iliac repair alone)
2 (aortofemoral bypass +
common femoral anastomosis)
3 (aortofemoral bypass +
patch angioplasty)
4 (aortofemoral bypass +
extended profundaplasty)
5 (aortofemoral bypass +
femoropopliteal bypass)
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1

Discussion

Reference has already been made to
the fact that some patients who under
went aortobifemoral reconstruction had

Early,*
no. (and % )

Late.f
no. (and % )

5

0

1 (20.0)

45

0

0

34

0

2 (5.9)

26

2 (10.5)

0

17

2 (13.3)

0

*ln hospital.
fAfterdischargefrom hospital.

100 »_
90

P <0.001

-

80
70

PREOP

Mortality
Three patients died 1 year or more
after operation (late deaths) as a result
of complications attributable to graft
sepsis (Table IV). Late deaths due to
other causes did not differ between
the groups. There was a higher fre
quency of early death in patients with
more extensive disease. All the patients
died of cardiac complications, re
flecting the more extensive nature
of their vascular disorder. The mean
preoperative ankle to arm pressure
ratios for groups 2 to 4 (Fig. 8) in
dicate that there is a statistically signi
ficant difference between group 5 and
the other groups (P < 0.001). The
postoperative figures indicate higher
mean values which are statistically sig
nificant in all groups compared with
the preoperative values (Fig. 8). How
ever, the difference was more signifi
cant (P < 0.001) in groups 4 and 5
than in the other groups and the mean

-1

Table IV—Early and Late Mortality Related to Type of Operation Performed
Group (operation)

Amputation

pliteal bypass grafting is more effective
than extended profundaplasty in reliev
ing symptoms of severely disabled pa
tients as long as the femoropopliteal
graft remains patent. Even when the
femoropopliteal bypass failed, the num
ber of amputations was lower than
when the extended profundaplasty
failed.

<

on

60

P < 0 .0 1

o
—
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co
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<

P < 0 .0 0 1
„

□

P<0.01
.
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n
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0
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FEMORAL
REPAIR

PATCH EXTENDED
ANGIO- PROFUNDA
PLASTY PLASTY

FEM-POP

FIG. 8— Preoperative and postoperative ankle to arm systolic pressure ratios related
to operation.
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an asymptomatic limb in the presence of
proximal iliac stenosis and a distal oc
clusion of the superficial femoral artery.
These patients were usually treated by
bilateral aortofemoral reconstruction.
As might be expected, there was a
higher frequency of intermittent claudi
cation and rest pain preoperatively in
patients who underwent extended profundaplasty or simultaneous femoropopliteal bypass grafting, probably be
cause of more extensive distal disease
in the deep femoral artery. Although
this might be expected to interfere with
collateral inflow it was not reflected
in the preoperative ankle to arm systolic
pressure ratios, which indicated a sub
stantially lower difference only in group
5. In these patients careful considera
tion must be given to the type of re
construction to be performed in con
junction with the aortofemoral bypass.
Should an extended profundaplasty be
performed, or is a simultaneous femo
ropopliteal bypass preferable? The re
sults of our study indicate that in the
presence of a deep femoral artery that
is judged, either radiologically or
at operation, to be suitable for com
mon femoral insertion of the graft
or for patch graft angioplasty, the es
tablishment of pulsatile flow into the
deep femoral artery is usually ade
quate to relieve symptoms.
We estimated mean intraoperative
blood loss and mean operating time to
determine whether the more compli
cated procedures, such as extended pro
fundaplasty and femoropopliteal bypass
grafting, substantially altered the sever
ity of the operation or its morbidity
or mortality. Surprisingly, the operative
time was remarkably similar for all
procedures. However, patients who un
derwent aortoiliac endarterectomy lost
appreciably more blood than those who
had a common femoral repair, patch
graft angioplasty or extended pro
fundaplasty. This reflects the more
complicated nature of iliac endarterec
tomy and this procedure is now no
longer used. The performance of simul

taneous femoropopliteal bypass graft
ing surprisingly did not affect the oper
ating time but did greatly increase the
blood loss. It is doubtful that this in
creased blood loss affected the post
operative mortality or morbidity.
The deep femoral artery, the original
stem artery of the limb, is the vital
nutrient artery to the leg. This state
ment is supported in our series by the
absence of ischemic symptoms in many
of the limbs subjected to proximal re
construction only. Leeds and Gilfillan3
and Morris and associates4 demon
strated that restoration of pulsatile flow
to the deep femoral artery would relieve
ischemic symptoms in patients with oc
clusion of the superficial femoral ar
tery. More recently, Martin and asso
ciates1 have been strong advocates of
profundaplasty either alone with patch
graft angioplasty from the common
femoral artery into the deep femoral
artery or when combined with an ade
quate inflow procedure. They reported
a similar success rate of about 88%
in patients with rest pain and in
those with intermittent claudication
who were subjected to profundaplasty.
Bernhard, Ray and Militello5 reported
similar results in patients with inter
mittent claudication.
Others have been less than enthusi
astic in their support of profundaplasty
in patients with intermittent claudica
tion who require aortoiliac reconstruc
tion in the presence of occlusion of the
superficial femoral artery. Ward and
Morris-Jones2 found effective relief of
claudication in only 38% of patients
although the relief obtained in those
with rest pain was similar to that re
ported by Martin and colleagues1 and
by Bernhard, Ray and Militello.5 In
the study of Ward and Morris-Jones,
substantial increases in ankle to arm
pressure ratios were obtained only in
patients with rest pain, not in those
with intermittent claudication. Baird
and associates6 have also called atten
tion to the inadequacies of femoral or
deep femoral reconstruction in the pre

Table V— Number of Limbs Not Requiring Reoperation Related to the Original Reconstructive
Procedure

Group (operation)
1 (iliac repairalone)
2 (aortofemoral bypass +
common femoral anastomosis)
3 (aortofemoral bypass +
patch angioplasty)
4 (aortofemoral bypass +
extended profundaplasty)
5 (aortofemoral bypass +
femoropopliteal bypass)

No. of
limbs

Asymptomatic,
no. (and % )

Symptomatic but
not needing
reoperation, no.

Not needing
reoperation,
no. (and % )

5

2 (40)

0

2 (40)

45

28 (62)

6

34 (76)

34

19 (56)

5

24 (71)

26

12 (46)

6

18 (69)

17

10 (59)

0

10 (59)
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sence of occlusion of the superficial
femoral artery. Their series was compli
cated by the comparison of patients
who underwent aortoiliac repair with
those who underwent aortofemoral re
pair. We would not now consider aorto
iliac reconstruction adequate because
of commonly associated disease in
volving the external iliac artery which
probably accounts for the higher fre
quency of reoperation in Baird’s aor
toiliac group compared with the aorto
femoral group. This is reflected in the
number of subsequent repairs to the
arteries of the groin. In Baird’s series
approximately 10% of patients in each
group required subsequent femoropo
pliteal bypass grafting.
In our series, the philosophy was to
perform proximal repair alone, in the
expectation that adequate treatment of
the deep femoral artery, based on both
radiologic and intraoperative assess
ment, would render a subsequent fe
moropopliteal bypass graft unnecessary.
Moreover, lack of knowledge about the
survival of a saphenous vein bypass
graft attached to a fabric prosthesis,
together with concern over the possibi
lity of increased operating time and
its attendant increased blood loss, re
sulted in few simultaneous reconstruc
tions being performed.
It is inappropriate to compare pa
tients subjected to extended profunda
plasty and femoropopliteal bypass
(groups 4 and 5) with those who un
derwent aortofemoral bypass with com
mon femoral anastomosis and patch
angioplasty (groups 2 and 3). The
former tended to have more severe
claudication and a higher frequency
of rest pain and pregangrene. This
indicates that the potential development
of satisfactory distal perfusion pres
sures is limited by the severity of dis
ease in the deep femoral artery. It is
therefore more reasonable to compare
the results of extended profundaplasty
with those of femoropopliteal bypass
since it is likely that if these patients
had been treated by common femoral
anastomosis or patch angioplasty the
number of subsequent reoperations
would have been much higher. The
frequency of reoperation in patients
subjected to extended profundaplasty
and to femoropopliteal bypass is not
dissimilar, although it is slightly higher
for femoropopliteal bypass, reflecting
the known disadvantages of the latter.
The majority of patients with aor
toiliac stenosis or occlusion with com
bined superficial femoral artery oc
clusion can be managed satisfactorily
by restoring pulsatile flow to the deep
femoral artery. Nevertheless, there is
a group of patients who have severe
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claudication, a high frequency of rest
pain and very low ankle to arm pres
sure ratios with extensive atheroscle
rosis of the deep femoral artery for
whom the combination of fenioropopliteal bypass grafting with an aortofemoral graft offers great benefit. Good
symptomatic relief and improvement in
pressure ratios can be obtained and
this can be achieved without increasing
the morbidity and mortality or requir
ing further reconstruction or amputa
tion when compared to extended profundaplasty. However, the question is,
whether late occlusion of the popliteal
arterial graft, particularly a prosthetic
graft, is an argument against the per
formance of the combined operation.
Presumably, femoropopliteal graft oc
clusion, in the presence of severe dis
ease of the deep femoral artery, will
lead to a marked worsening of symp
toms and possibly occlusion of the aortofemoral graft. Under these circum
stances room for maneuvering by
means of a subsequent arterial opera
tion is limited, requiring a more distal
bypass into the distal popliteal or a
tibial artery or an attempt to open up
the deep femoral artery. The fact that
7 out of 17 simultaneously performed
femoropopliteal bypass grafts failed
might indicate that this approach is
not the correct one. Possibly, extended

profundaplasty as advocated by David
and Key,7 which includes revasculariza
tion of the descending branch of the
lateral circumflex femoral artery as
well as the most distal part of the
deep femoral artery, might be a better
alternative. Patients in whom prox
imal reconstruction alone appears
likely to fail because of more extensive
disease of the deep femoral artery
should be separated from those in
whom it is likely to be successful. This
can be done by careful assessment not
only of the patient’s symptoms but
also of the ankle to arm pressure
ratios. If there is still doubt, direct ob
servation of the deep femoral artery at
operation, by palpation, may reveal
hitherto unsuspected atherosclerosis.
Summary

subjected to extended profundaplasty or
femoropopliteal bypass had a higher
frequency of claudication, rest pain and
gangrene preoperatively and a higher
early operative mortality and rates of
amputation and reoperation. However,
symptomatic relief was greater and the
number of amputations lower in pa
tients who had femoropopliteal bypass
than in those who underwent extended
profundaplasty.
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Epanchement pleural revelateur de pancreatite
P. M arceau,

md, frcs [c], facs,*

L'epanchement pleural au cours des
pancreatites est un epiphenomene banal.
Au contraire, dans de rares occa
sions, l'epanchement pleural, non
seulement abondant, recidivant, hemorragique et riche en amylase, constitue
aussi la seule manifestation d'une
pancreatite par ailleurs silencieuse
ou meconnue. II pose alors des
problemes diagnostiques et therapeutiques difficiles. Un tel cas est ici
presente: une revue de la litterature
en retrouve 49 cas rapportes au
cours des 10 derniers ans.
Une fistule pancreato-mediastinopleurale est generalement mise en
evidence et semble etre a I'origine
de la plupart des cas. Le drainage
thoracique soulage le patient et
asseche l'epanchement dans un tiers
des cas, sinon une resection pancreatique est generalement necessaire.
La composante mediastino-pleurale
n'oppose pas de difficulty particuliere
aux interventions de drainage interne
ou externe. Les sequelles pleurales
sont minimes dans la plupart des cas.
The presence of a pleural effusion in
patients with pancreatitis is a common
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Laval, Universite Laval, Quebec, PQ
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France— Quebec
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5 fevrier 1979
Les demandes de tires a part doivent
etre adressees au: Dr P. Marceau,
Service de chirurgie, 2725, chetnin
Ste-Fov, Quebec, PQ G1V 4G5
VOLUME 23, NO. 1, JAN U ARY 1980

/

P. T rolliet , MD,f R-A. Bourque ,
W. Lou, MD, FRCS[C]*

marginal occurrence. On rare
occasions the pleural effusion not only
is abundant, recurrent, hemor
rhagic and contains a high concentration
of amylase, but presents as the
only manifestation of an otherwise
undiagnosed or obscure pancreatitis.
Thus it presents a difficult diagnostic
and therapeutic problem. The authors
report such a case and review the
literature in which 49 cases have
been reported in the past 10 years.
Pancreatomediastinopleural fistula is
usually visualized and seems to be
the basic fault in most cases.
Thoracic drainage will relieve the patient
and dry up the effusion in one
third of cases. Otherwise pancreatic
resection is usually required. Internal
or external drainage of the mediastinopleural component by laparotomy
is not difficult. Pleural sequelae
are minimal in most cases.

La presence d’un epanchement pleural
dans les pancreatites est un phenomene
courant.1 Le plus souvent, il s’agit la
d’une reaction minime, n’exigeant
habituellement pas de traitement particulier et qui releve de la simple reac
tion pleurale a un phenomene inflammatoire sous-diaphragmatique. Plus
rarement, soit dans 1.8% des pan
creatites chroniques,2 il existe un autre
type
d’epanchement,
cliniquement
bruyant, abondant, recidivant, hemorragique, riche en amylase et proteines, et qui necessite un traitement
specifique. Enfin, encore plus rare
ment, ce dernier epanchement pleural
resume tout le tableau clinique alors

md, frcs [c ],*

P. P iche ,

md * et

que le pancreas responsable reste
silencieux. La presence d’une fistule
pancreato-pleurale est l’un des mecanismes pathogeniques invoques.1 N otre
attention a ete attiree recem m ent p ar
un tel cas et, a cette occasion, nous
presentons un bref releve de la littera
ture sur cette pathologie peu frequente.

Presentation de cas
Un pecheur de 46 ans, ethylique chronique, gros fumeur, a 6te hospitalise une
premiere fois en decembre 1976 pour une
dyspnee importante et progressive depuis
2 semaines. Il accusait depuis 2 mois une
toux seche incessante, avec douleur en
barre le long de la cage thoracique droite,
s’etendant de l’hypochondre droit vers
les epaules et une perte de 20.4 kg depuis
1 an. On decouvrit alors une hepatomegalie et un epanchement pleural bi
lateral predominant a gauche. Trois thora
cocenteses pratiquees en 1 semaine ramenerent 4800 ml d’un liquide a chaque fois
hemorragique et riche en proteines (4
g/dl). Un bilan pneumologique (recherche
du bacille de Koch, radiographie postthoracocentese, bronchoscopie, biopsie
pleurale) s’avera negatif a l’exception
d’une intradermoreaction a la tuberculine
fortement positive. On sous-estima alors
une amylasemie a 488 unites Somogyi/dl
et une scintigraphie pancreatique qui
montrait un defaut de perfusion du corps
et de la queue. L’hypothese de pleuresie
tuberculeuse ayant ete retenue plutot que
celle de metastase pleurale d’un cancer
pancreatique, le patient fut libere avec un
traitement d’epreuve par corticoides et
antituberculeux.
Trois semaines plus tard, la dyspnee reapparaissant, le malade fut rehospitalise.
L’epanchement etait de nouveau bilateral
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predominant a gauche; il y avait de
l’oedeme peripherique et suspicion d’epanchement pericardique. Un catheterisme
droit elimina la tamponnade et la cons
triction pericardique. Quatre ponctions
pleurales en 10 jours ramenerent 5200 ml
de liquide hemorragique riche en proteines
(3.6 g/dl) et en amylase a des taux tres
eleves (962, 65 000, 120 000, 150 000
unites Somogyi/dl).
Ce dernier element orienta les recherches vers le pancreas. Transit gastro
duodenal, cholecystographie, arteriographie abdominale et coeliamesenterique
s’avererent normaux mais la duodenopancreatographie endoscopique montra
une stenose du Wirsung moyen. Cette
constatation et la survenue dans les jours
suivants de deux poussees pancreatiques
avec douleur epigastrique et thoracique
concomitante et sensibilite epigastrique
nette a la palpation rendaient evidente la
relation pancreato-pleurale. Apres 2 semaines de drainage thoracique, une ex
ploration abdominale fut pratiquee en
fevrier 1977: le pancreas distal etait indure, il existait un petit pseudokyste retro
peritoneal communiquant avec le Wirsung
(Wirsungographie peroperatoire) et avec le
thorax par une fistule a travers le hiatus
oesophagien. Une pancreatectomie distale
fut alors pratiquee. La figure 1 montre le
pancreas reseque.
Les suites operatoires furent satisfaisantes. A plus long terme, le patient, con
tinuant a consommer beaucoup d’alcool,
a presente plusieurs poussees pancreati
ques et, a une occasion, une hemorragie
digestive, mais ne montra aucune recidive
de l’epanchement.
R evu e de la litterature

Dans la litterature des 10 dernieres
annees, 49 cas d’epanchement pleural
revelateur d’une pancreatite qui, par
ailleurs, passait inaper$ue sont rapportes.2'12 Leur presentation clinique
est la suivante: dans 10 de ces 49 cas,
il s’agit d’un syndrome pleuretique isole
depourvu de tout symptome pancreatique et de tout element contributoire
dans les antecedents. Dans 32 cas, par
ailleurs, certains indices en faveur
d’une etiologie pancreatique sont pre-

FIG . 1— Pancreas distal reseque. Un
stylet montre I’origine de la fistule a
partir du canal de Wirsung.
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sents sous forme soit d’antecedents de
pancreatite, soit de douleurs abdominales jusque-la inexpliquees. Enfin,
sept cas se presenterent comme un
epanchement mixte ascitique et pleu
ral, sans notion de pancreatite connue.
Quatre-vingt-un pourcent des epanchements siegent a gauche (10.5% bilateraux). Le liquide est hemorragique
dans 76% des cas mais il peut etre
citrin. Dans la totalite des cas oil elle
est dosee, la teneur en proteines est
superieure a 3 g/dl. L’epanchement,
bien que generalement evalue avec
peu de precision, peut etre considere
comme abondant dans 34 cas soit
qu’il atteint la pointe de l’omoplate,2
soit qu’il necessite plusieurs ponctions,
ou que la quantite mesuree est au moins
de 3000 ml. C’est le taux de l’amylase
du liquide pleural qui habituellement
conduit a l’etiologie pancreatique. Elle
a ete mesuree dans 45 des 49 cas. Une
fois settlement elle est normale.12 Dans
les 44 autres cas elle est elevee, dans
la majorite (67%) au-dela de 3 fois la
limite superieure de la normale serique
et, dans 55%, au-dela de 10 fois.
Quant a l’amylasemie dosee parallelement, elle est augmentee dans 80%
des 45 cas et normale dans 20%. Dans
la totalite des cas sauf deux,2 l’amylase
serique est inferieure a l’amylase pleurale avec une discordance tres nette
puisque le rapport amylase pleurale
sur amylase serique moyen est de 31.
Une communication pancreaticopleurale est mise en evidence dans sept
cas, cinq fois par l'injection intrapleurale de Lipiodol®,2,3,7 une fois par
pancreatographie endoscopique5 et une
fois par la ponction avec injection de
produit de contraste dans un pseudo
kyste a extension thoracique.8
Dans les autres cas, les investigations
incluant la radiographie simple, le
transit baryte, l’arteriographie coeliomesenterique, la Wirsungographie endo
scopique, l’echotomographie, revelent
l’etiologie pancreatique en objectivant
des calcifications, un pseudokyste ou
une anomalie des canaux. Dans cer
tains cas, toutes les investigations sont
negatives et le diagnostic n’est fait qu’a
l’intervention ou en raison de revolu
tion ulterieure.
Dans 15 des 49 cas (3%), le traitement medical comportant des ponctions
repetees ou un drainage thoracique, ou
les deux, amena la guerison de l’epanchement a l’exception d’un seul cas ou
le patient a refuse toute intervention et
est decede au bout d’un an sans que
son epanchement n’ait ete tari.11 Cependant, la maladie pancreatique abdo
minale peut s’accentuer et necessiter
une intervention ulterieure appropriee.2’7 Soixante-dix pourcent requie-
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rent un geste chirurgical; dans 58%
des cas, l’intervention a lieu apres 3 a 6
semaines d’un traitement ayant echoue
a tarir l’epanchement, alors que dans
12% elle a lieu sans delai en raison
de la presence d’un pseudokyste.
Au cours de l’intervention, chez dix
sujets, une fistule pancreato-pleurale
est decouverte, cinq fois par la pan
creatographie5'7'10 et cinq fois par la
dissection settlement.4,6,12 Ces 10 sujets
s’ajoutent aux 7 ou la fistule etait de
montree preoperatoirement.
Le trajet fistuleux, precise dans 10
observations, emprunte quatre fois
1’orifice aortique, quatre fois l’hiatus
oesophagien, une fois 1’orifice cave et
une fois il est multiple6 (hiatus oeso
phagien, orifice cave et deux erosions
des coupoles diaphragmatiques gauche
et droite). Parmi 34 sujets soumis a la
chirurgie, 17 ont eu une pancreatecto
mie distale avec pancreatico-jejunostomie en raison de la topographie distale
des lesions, 13 ont eu un drainage dans
les voies digestives dont 5 dans l’estomac, 1 a eu une sphincteroplastie,
1 autre une duodenopancreatectomie
et 2 un drainage externe. Enfin, une
thoracotomie exploratoire a ete prati
quee d’emblee chez quatre patients
pour y decouvrir la source abdominale
et a cette occasion une decortication
a ete realisee chez trois d’entre eux.
Outre le patient decede apres un an
de ponctions repetees, 2 patients parmi
les 34 soumis a une intervention sont
decedes des suites operatoires: un
apres pancreatectomie distale,12 1’autre
apres drainage externe.3
D iscussion

En presence d’un epanchement pleu
ral sans cause apparente, il est classique d’envisager, entre autres etiologies,
celle d’une pancreatite. Malgre sa
rarete, soit 0.54% dans une serie de
1096 epanchements pleuraux,2 elle pose
d’interessants problemes.
Le premier probleme est d’ordre
diagnostique du fait que l’epanchement
peut etre revelateur de la pancreatite,
comme c’est le cas dans notre obser
vation et chez 49 patients signales dans
la litterature des 10 dernieres annees.
L’interrogatoire dirige a la recherche
d’antecedents pancreatiques consideres
comme gueris, ou de symptomes pan
creatiques frustes a 1’arriere-plan, devient imperatif puisque, dans environ
65% des cas, on peut les mettre en
evidence. Il est tout de meme remarquable que dans un fort pourcentage,
soit 35%, meme une enquete serree ne
puisse en deceler aucun.
La douleur retrosternale intense
avec irradiation dans les epaules notee
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dans notre observation semble ne pas
avoir attire I’attention des auteurs dans
la litterature relevee, et Cameron et
collaborateurs5 remarquent meme que
ces cas de pleuresies sont habituellement indolores et l’expliquent par le
fait que les enzymes sont nonactives.
Le taux d’amylase dans le liquide
pleural apparait comme la cle du
diagnostic et trois points d’interet
clinique meritent discussion tout en
tenant compte des nombreuses variantes dans la technique du dosage et
de l’absence de standardisation entre
les laboratoires.13 Tout d’abord, le taux
d’amylase dans l’epanchement est va
riable dans le temps,2 de sorte que des
dosages repetes sont parfois necessaires
avant de decouvrir un taux eleve.14
Deuxiemement, un taux d’amylase
pleurale superieur a 3 fois la limite
superieure de la normale serique (soit
600 unites Somogyi/dl) tout en n’etant
pas pathognomonique de pancreatite13
ne se rencontre que dans deux autres
pathologies habituellement faciles a
eliminer: la perforation oesophagienne15,16 et le neoplasme generalise
avec metastase pleuro-pulmonaire.13
Troisiemement, un taux d’amylase
pleural eleve mais inferieur a 3 fois la
limite superieure de la normale serique,
s’il est d’origine pancreatique, et contrairement aux autres etiologies,13
s’accompagne le plus souvent d’une
dissociation marquee entre le taux
serique relativement bas et le taux
pleural eleve. Cameron et collabora
teurs5 suggerent que l’elevation de
1’amylase serique provient de la resorp
tion du liquide pleural riche en amy
lase. Un moyen de le prouver consisterait a realiser des dosages repetes de
l’amylasemie avant et apres drainage
continu de l’epanchement. Si I’hypothese de Cameron s’averait exacte, le
taux de 1’amylase serique devrait chuter
au cours du drainage.
Parmi les divers mecanismes invoques1 pour expliquer ces pleuresies
pancreatiques massives, celui le plus
souvent retenu4'7 est la fistule pancreato-pleurale. Elle a ete mise en evi
dence dans 17 des 49 cas retrouves
dans la litterature ainsi que chez notre
patient. La voie hematogene semble
peu satisfaisante.1,6 Quant au troisieme
mecanisme base sur le passage lymphatique des enzymes pancreatiques dans
la plevre, s’il peut expliquer l’ascite
pancreatique, il est plus difficile a
defendre comme mecanisme dans
l’epanchement pleural.6'17 La fistulisation pancreato-pleurale peut se faire avec
ou sans pseudokyste dans l’abdomen
ou le mediastin.8 Le fait que 5% a
15% des pancreatites chroniques evoluent de fa?on indolore comme le souVOLUME 23, NO. 1, JAN U ARY 1980
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ligne Fitzgerald18 pourrait expliquer
l’absence de symptomes pancreatiques.
Un autre element qui perturbe le
tableau habituel de la pancreatite est la
localisation retro-peritoneale et tres
haute de la fistule et la faible reaction
inflammatoire locale.
Devant un epanchement pleural im
portant d’origine pancreatique, le pre
mier geste a poser est le drainage de
la cavite pleurale et, de preference a
notre avis, par drain. Ceci permettra de
tarir l’epanchement de fa$on definitive
dans le tiers des cas.
Si, apres quelques semaines, l’epanchement persiste, une intervention chirurgicale sur le pancreas s’impose. On
notera, comme ce fut le cas chez notre
patient, que la lesion pancreatique est
parfois beaucoup plus limitee qu’on
ne l’imaginait. Malgre la communica
tion mediastinale et pleurale, l’etablissement par voie abdominale d’un drai
nage chirurgicale dans le tube digestif
ou a l’exterieur ne semble amener
aucun probleme supplem ental. Dans
un fort pourcentage, une resection partielle du pancreas sera curative de la
composante pleurale et dans la grande
majorite sans sequelle pleuropulmonaire importante.
L’association
d’un
epanchement
pleural a une pancreatite ne modifie
pas 1’evolution a moyen et a long
terme de la pancreatite elle-meme.
Conclusion

Une pancreatite peut a l’occasion se
manifester uniquement par un epanche
ment pleural important et recidivant;
le taux de l’amylase dans le liquide
pleural est habituellement tres eleve.
Nous en rapportons un cas et en avons
releve 49 autres dans la litterature des
10 dernieres annees.
Une fistule pancreato-mediastinopleurale semble etre a la base du phenomene et est visualisee dans un bon
nombre de cas. Un drainage thoracique
permet de soulager le patient et de
tarir l’epanchement dans un tiers des
cas rapportes. Dans les autres cas, une
resection pancreatique est habituelle
ment realisee, sinon un drainage interne
ou externe par voie abdominale est
possible malgre la composante mediastino-pleurale. Les sequelles pleurales
sont minimes dans la majorite des cas.
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To assess the value of liver scanning
as a routine pretreatment screening
test for metastatic spread in patients
with malignant genitourinary tumours,
the authors reviewed the records
of 68 such patients who underwent
liver scanning. Of 74 scans obtained,
10 gave positive results. There was a
6% false-positive rate and in five of
six true-positive scans other clinical
and laboratory data indicated the
presence of distant metastatic spread.
The liver scan provided new informa
tion in only one case. The authors
conclude that routine liver scanning
before treatment is not warranted in
patients with malignant genitourinary
tumours.
Dans le but d'etablir I’interet de la
scintigraphie hepatique utilisee systematiquement, avant traitement, comme
epreuve de depistage d'un envahissement metastatique chez les patients
atteints de tumeurs malignes des voies
genito-urinaires, les auteurs ont etudie
les dossiers de 68 de ces patients
qui subirent une scintigraphie hepatique.
Sur 74 echogrammes, 10 donnerent
des resultats positifs. II y eut 6%
de faux resultats positifs et, chez cinq
des six echogrammes vraiment positifs,
d'autres donnees cliniques ou de
laboratoire indiquaient la presence
de metastases eloignees. Le scinti
graphie hepatique n’offrit de I'information nouvelle que dans un cas. Les
auteurs concluent que la scintigraphie
hepatique de routine avant traitement
n'est pas justifiee chez les patients
souffrant de tumeurs malignes du
systeme genito-urinaire.
*

The liver is a very common site of
early distant metastases for many
malignant tumours including carcinoma
of the kidney, bladder and prostate.
The detection of metastases in the liver
of patients suffering from extrahepatic
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malignant disease is obviously im
portant in overall patient evaluation
and management. While the liver is not
the commonest site of metastatic spread
in carcinoma of the prostate it is com
mon enough to warrant serious con
sideration in pretreatment assessment.
Willis' found that 70% of all distant
metastases from carcinoma of the
prostate were osseous; most of the
remainder were divided equally be
tween lung and liver. In carcinoma of
the kidney, Holland2 found that the
lung was the commonest site of dis
tant metastatic spread accounting for
50% of all such metastases while the
liver was involved in 33% of patients
and bony lesions occurred in 32%.
Jewett’s3 investigation of carcinoma of
the bladder suggested that the liver is the
commonest site of visceral metastases
in this disease with 50% of patients
having hepatic metastases, 35% pul
monary and 21% osseous.
Since first being proposed by Stirrett, Yuhl and Cassen4 in 1954, liver
scanning has been promoted as a safe,
noninvasive method for detecting liver
metastases, but after nearly 25 years
of scanning experience, the exact role
of this procedure in the assessment of
the patient with a tumour remains un
certain.
Liver scanning will generally detect
lesions 2 cm in diameter or larger in
more than 75% of cases,5 and when
there is evidence of hepatic dysfunc
tion this figure may be greater than
90% .6 The percentage of false-posi
tive scans reported in the literature
varies widely, however, from 3% to
25% ,6 and the range of false-negative
scans, 3% to 29%, is equally wide.6
Rosenthal,7 in her review of nearly
1700 cases, placed the false-positive
rate at 21% and the false-negative
rate at 23%. Others, notably Felix and
associates,8 Ruiter and associates,9 and
Davies, Vernon and Croft,10 reported
highly accurate results (greater than
90%).
In general it appears that the reli
ability of liver scanning as a relatively
inexpensive, safe and noninvasive
means of detecting liver metastases
must be judged as acceptable on a
risk and cost-benefit basis when com
pared with other available diagnostic
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modalities such as angiography or
computerized axial tomography. The
separate and more important question,
however, revolves around the utility
of the information gained from the
liver scan in making therapeutic deci
sions when dealing with malignant dis
ease. Some10*" have suggested that all
patients with newly diagnosed extrahepatic cancer should undergo liver
scanning preoperatively for screening
purposes. Recent reports by Sears and
colleagues12 and Weiner and Sachs13 on
breast cancer, Wittes and Yeh14 on oat
cell carcinoma of the lung and Rosen
thal and Kaufman15 on other malig
nant tumours, have suggested that the
useful information derived from such
scanning was minimal. They concluded
that liver scanning for metastases did
not add to information gained from
clinical assessment and biochemical
liver function tests.
In order to assess the efficacy and
utility of liver scanning in patients with
malignant tumours of the genito
urinary tract, we retrospectively re
viewed 74 liver scans obtained at the
University Hospital, London, Ontario,
as part of the initial evaluation of pa
tients with carcinoma of the kidney,
bladder or prostate. The results ob
tained form the basis of this report.

r
h

Material and Methods

Liver scanning was performed on 68
patients known to have carcinoma of
the genitourinary system. In addition
each patient underwent standard stag
ing and pretreatment screening investi
gations including bone scanning, chest
roentgenography, usually with tomo
graphy, hematologic evalution and, in
most cases, liver function testing. In
two cases the investigation included
open biopsy of distant lymph nodes
which were suggestive of metastasis.

4

-

4

Hepatic Function Tests

The results of the four most com
mon hepatic function tests performed
at our institution (serum alkaline phos
phatase, serum glutamic oxaloacetic
transaminase, serum glutamic pyruvic
transaminase and total serum bilirubin)
were tabulated for the 68 patients.
Substantially elevated values for one
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or more tests were interpreted as in
dicating abnormal liver function. In
cases of carcinoma of the prostate,
values for serum acid phosphatase were
also recorded and elevation of the
prostatic fraction (L-tartrate inhibited)
of the acid phosphatase was taken as
biochemical evidence of extracapsular
spread of disease.
Scanning

Scintigraphy was performed with
either a gamma camera or rectilinear
scanner. Technetium-9m sulfur col
loid was injected intravenously and all
scans were interpreted by consultant
physicians in the department of nuclear
medicine.
Data Analysis

Positive scans were those reported
to show definite evidence of an intrahepatic lesion consistent with metastases, or those in which there was a
strong suggestion that such a lesion
existed. Those scans listed as “con
firmed positive” were confirmed
by angiography, laparotomy, autopsy
within 60 days of scanning or by com
puterized axial tomography. Scans
listed as “confirmed false positive”
were verified by angiography, lapa
rotomy or repeated scanning as noted
below.

Discussion

Liver scanning is commonly used to
detect the presence of metastatic liver
disease from extrahepatic primary
tumours. While the literature is replete
with reports of varying scanning ac
curacy, the general reliability of the
technique in detecting lesions greater
than 2 cm in diameter seems ac
ceptable. Our study suggests, however,
that therapeutically relevant informa

Results

Of the 74 scans performed in our
series, 10 were positive and 64 were
negative (Table I). Of the positive
scans, six were subsequently confirmed
as true positive by the methods out
lined above. In the other four cases
the scans proved to be false positive
and misleading in the diagnosis of
metastatic liver disease (Table II). In
one of these four cases, an avascular
lesion (presumed cystic) of the liver
was found on angiography in a patient
who had no other suggestion of metas
tatic tumour spread. Two other patients
proved to have normal livers on lapa
rotomy within 10 days of scanning,
and in the fourth patient three sub
sequent liver scans appeared normal,
liver function test results have re
mained normal and the patient is
clinically well AV2 years after the ini
tial positive liver scan was obtained.
The rate of true-positive scans
in our series of 68 malignant genitouri
nary lesions was 9% (6 of 68) and the
false-positive rate was 6% (4 of 68).
No assessment of the false-negative
rate can be made from these data.
In terms of new information pro
vided, scanning was useful in only one
case. In five of the six true-positive
VOLUME 23, NO. 1, JANU ARY 1980 /

tion is not often obtained by liver
scanning in patients with malignant
genitourinary tumours. This observa
tion has been confirmed by investiga
tors dealing with other extrahepatic
primary malignant lesions.7'1215
The general assessment of the pa
tient including physical examination
and biochemical testing provides, in
most cases, all the necessary informa
tion for effective therapeutic decision
making. We conclude, therefore, that
the routine use of liver scanning as a
screening technique for hepatic metas
tases in genitourinary cancers is un
warranted in view of the low yield of
new information. Liver scanning may
be indicated when the results of liver
function tests are abnormal in pa
tients suspected of having unrelated
primary liver parenchymal disease in
order to differentiate this from metas
tatic tumour involvement.
In view of the frequency of false
positive scans reported it would seem
prudent, if doubt exists, to proceed with
laparotomy to assess directly the pos
sibility of surgical cure or palliation.

scans the patients had other clinical
evidence of metastatic disease. In two
cases, biopsy of suggestive superficial
lymph nodes at a distant site confirmed
the presence of metastatic tumour. In
three patients there was substantial elev
ation of the serum alkaline phosphatase,
glutamic oxaloacetic transaminase, glu
tamic pyruvic transaminase or bilirubin
values. A positive chest roentgenogram
was reported in two cases. In only one
case, that of a 60-year-old woman with
an anaplastic tumour of the kidney, did
the scan provide new information
(Table III). This patient, who appeared
otherwise well on clinical examination,
underwent laparotomy and multiple
liver metastases were confirmed. She
had a palliative nephrectomy and died
2 months later of disseminated disease.
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The charts of 24 pregnant women
subjected to laparotomy for acute
appendicitis are reviewed. The correct
diagnosis was made preoperatively
in 19 (79%). Complications were pre
dominantly associated with perforation
of the appendix in the third
trimester. Early diagnosis and surgical
intervention are stressed. Improved
perinatal care allows more aggressive
management in acute appendicitis
complicating late pregnancy.

diagnostic et d'une intervention
chirurgicale precoce. De meilleurs
soins perinatals permettent un
traitement plus agressif dans les cas
d’appendicite aigue qui complique
la grossesse avancee.

operative diagnosis of acute appendi
citis was correct in 19 (79% ); the
remaining 5 women had normal ap
pendices.
The age, number of pregnancies and
trimester of onset of the appendicitis
exhibited no predilections (Table I).
The history, physical examination,
hemoglobin value and leukocyte count
of the 19 patients with appendicitis
(Table II) were similar to those found
in nonpregnant patients with acute ap
pendicitis. However, guarding is diffi
cult to assess in the latter half of
pregnancy because of the enlarged
uterus. The average hemoglobin value

Acute appendicitis is the most com
mon extrauterine complication of
pregnancy for which laparotomy is per
formed. The reported frequency of ap
pendicitis in pregnancy ranges from 1
in 7041 to 1 in 3463.2 Mortality of both
mother and infant are increased3,4 as is
On a etudie les dossiers medicaux
the morbidity. To study this problem
de 24 femmes enceintes ayant subi
and to determine the best form of man
une laparotomie pour appendicite aigue.
agement we reviewed the records of
Le diagnostic exact avait ete pose
24 pregnant women, admitted to the
avant I’intervention dans 19 cas (79%).
1—C lin ica l and Operative Features
Vancouver General Hospital over a Table
Les complications ont ete associees
Women in Whom a Diagnosis of
10-year period, in whom acute ap of Pregnant
de facon predominante a une
A cute A p p e n d icitis Was Made
pendicitis was diagnosed.
perforation de i’appendice au cours
du troisieme trimestre. On souligne
No. of
Patients and Methods
I'importance dans ces cas d'un
pa tients
We reviewed the charts of 24 preg Feature
(a n d % )
nant women admitted to the Vancou No. o f pregnancies (n = 19)
ver General Hospital between Jan. 1,
7
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1
1967 and Dec. 31, 1976 who had a
4
meeting of the British Columbia
2
4
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3
preoperative diagnosis of acute ap
4
4
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pendicitis and subsequently underwent
laparotomy.
The
patients
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in
age
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T rim e ste r o f onset o f appendicitis
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was 12.03 g/dl. The leukocyte count
was greater than 15.0 X 109/ 1 in 71%
of patients in whom it was measured
(15.0 X 1071 has been considered the
upper limit of normal in pregnancy).
Of interest is the fact that only 37%
of the women complained of anorexia.
When the histologic report indicated
that the appendix had not perforated
(16 cases) the average time elapsed
from hospital admission to time of la
parotomy was 8 hours: when appendi
ceal perforation had occurred (3 cases)
the average time elapsed was 18.3
hours.

largely due to the uncertainty of the
diagnosis, but the surgeon’s fear of
precipitating premature labour by an
unnecessary laparotomy may also have
been a contributing factor.
With recognition of the altered
symptoms and signs of appendicitis
in pregnancy, delays in diagnosis should
be minimized. The clinical picture
is most difficult to assess in the
third trimester. In the second half
of pregnancy the enlarging uterus tends
to displace the appendix from the pel
vis. In late pregnancy, the inflamed
appendix may even lie adjacent to the
right kidney and simulate a urinary

Complications (Table III)
Maternal
Although there were no maternal
deaths in our series, the morbidity
was high. In one patient who had ap
pendiceal perforation with abscess for
mation, bowel obstruction ensued. A
second laparotomy was performed 10
days later and a bypass procedure un
dertaken for suspected Crohn’s dis
ease. In another patient whose ap
pendix had not perforated a large
abdominal wound abscess developed
postoperatively and required drainage.
Perinatal
Premature birth ensued in all three
patients who had appendicitis with per
foration. In one, the baby died at 28
weeks’ gestation. The other two infants
survived. In all three, the appendicitis
developed in the third trimester of
pregnancy.
Discussion
In the study of Saunders and Milton2 the onset of appendicitis was in
the first trimester in 35.7% of patients,
the second trimester in 35.9% and the
third in 28.4%. Despite the even di
stribution of appendicitis in the three
trimesters, a review of 36 cases of ap
pendiceal perforation (Table IV1'3’5"8)
reveals that in 25 cases (70% ) the
appendicitis occurred in the third tri
mester. In 27 cases of perforation re
ported by seven authors, the perinatal
loss was appalling; 29.6% of infants
died after perforation of the appendix
had occurred (Table v 1'3,5'6'8).
Since the frequency of appendicitis
is not increased during pregnancy, per
foration must occur either because
diagnosis is delayed or because the con
dition has progressed rapidly. There
may have been undue delay before la
parotomy in our series in patients in
whose appendix perforated, a factor
that has been noted by many au
thors.5"7,9 In our cases, the delay was
VOLUME 23, NO. 1, JANUARY 1980 /

Table II— Findings on H istory-Taking, Phy
sical Examination and Laboratory In v e s ti
gation in 19 Pregnant Women with A cute
Appendicitis
No. of
patients
(and % )

Feature

History
Right lower quadrant pain
16 (84)
Initial generalized abdominal
pain
13 (6 8 )
Nausea
11 (5 8 )
Vomiting
11 (58)
Anorexia
7 (37)
Physical examination
Right low er quadrant
tenderness
Rebound tenderness
Guarding right lower quadrant
Rectal tenderness
Tem perature, °C
> 3 8 .0
> 3 7 .5

18
12
7
3

(9 5 )
(63)
(37)
(16)

tract infection.10 The uterus by its bulk
lifts the anterior abdominal wall away
from the inflamed appendix, thus
decreasing abdominal guarding. It is
possible that the enlarged uterus also
inhibits transabdominal migration of
the omentum, curtailing the walling-off
effect of this structure. Furthermore,
the uterine contractions are said to
mitigate against this walling-off inflam
matory process thus leading to rapid
spread of peritonitis. The high concen
tration of circulating steroids in preg
nancy has been implicated in suppres
sion of the inflammatory response,
thus allowing rapid appendiceal perfor
ation and development of peritonitis.
In our series we noted the lack of
guarding, and also a persistence of the
site of maximal tenderness in the right
lower quadrant even in later pregnancy.
Some of the symptoms and signs of
normal pregnancy may be confused
with those of acute appendicitis. There
is also a variety of obstetrical compli
cations that may present a similar clini
cal picture. Differential diagnoses in
appendicitis include: concealed ante
partum hemorrhage, salpingitis, torsion
of an ovarian cyst, ruptured corpus luteum, fibroid degeneration, pyelone
phritis, “round ligament strain” and
labour itself.

Table IV — Perforated Appendix by Trim este r
T rim este r of
onset

4 (21)
5 (26)

1 and 2

Author
Pulse rate,
> 1 0 0 beats/m in

Rosemann1
Saunders and M ilto n 2
Finch and Lee3
Macbeth5
K urtz, Davis and Sproul0
Cunningham and
McCubbin7
Zaitoon and M razek8
McComb and Laimon

4 (21)

Laboratory investigation*
Leukocyte count, X l 0 9/1
> 1 5 .0
> 1 1 .0
Shift, > 8 0 % polymorpho
nuclear leukocytes

12 (63)
17 (89)
14 (7 4 )

‘ Average hemoglobin, 12.03 g/dl.

Total

Table

Ruptured

Un ruptured

Normal

1
1
4
0
1

1
1
6
5
3

2
2
10
5
4

4
0
0

5
1
3

9
1
3

11

25

36

I I I — Complications
Perinatal

M aternal

State of appendix

3 Total

Abdominal distension

Delivered a t 32 w k, alive

Bypass procedure for Crohn's disease
10 d after appendectomy

Delivered a t 28 w k, died

None

Delivered a t 33 w k, alive

Wound infection

None

Wound infection

None

Postoperative abdominal abscess

None

None

Abortion 2 d a fte r operation
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5. M acbeth RA: Acute surgical disease
of the abdomen complicating preg
nancy. Can J Surg 4: 419, 1961

Table V— Relationship of Perinatal Outcome to State of Appendix in 171 Cases
Unperforated
Authors
Rosem ann1
Saunders and Milton2
Finch and L e e 1
M acbeth5
K urtz, Davis and Sproul0
Zaitoon and Mrazek8
McComb and Laimon
Totals

Death

Total

Death

Totals

4
12
30
45
34
4
16

0
1
3
5
1
0
0

2
2
9
5
4
2
3

1
2
1
1
1
1
1

6
14
39
50
38
6
19

145

10

27

8

171

Greatly improved neonatal care of
the small premature baby in suitably
equipped and staffed hospitals has per
mitted a change of attitude towards
the management of appendicitis in
pregnancy. At Vancouver General Hos
pital, babies born at 28 to 29 weeks’
gestation have a 75% to 78% chance
of survival, and at 32 to 33 weeks, a
94.9% chance of survival (Pendray
M: Personal communication, 1978).
These greatly improved survival rates
encourage early surgical intervention,
preventing exposure of the infant to
the 27% mortality of the ruptured ap
pendix. Even if the surgeon is mistaken
in performing an operation, it is the
peritonitis associated with appendicitis
rather than the laparotomy that is the
more potent cause of premature labour,
stillbirth and perinatal death.
Although the surgeon strives to per
form a laparotomy before the appendix
has ruptured, in a certain percentage
of cases peritonitis will already have
been established. From the informa
tion presented it can be seen that the
risk of perinatal death is greatly in
creased after perforation has occurred
(Table V ). The insult of diffuse peri
tonitis, fever and circulating bacterial
toxins may lead not only to premature
delivery but also to the death of the
infant in utero.
Although Parker11 believed that the
combined procedure of appendectomy
and cesarean section should be under
taken only “where labour is imminent
or in progress at the time of appendec
tomy and where an absolute barrier to
vaginal delivery exists,” more recently
others have described further indica
tions. McCorriston12 performed a cesa
rean section so as to visualize an in
flamed appendix. O'Neill13 found ce
sarean section necessary in the presence
of concomitant uterine bleeding.
The morbidity after appendectomy
and cesarean section is surprisingly low.
Of five authors6’12'15 who described cesa
rean section associated with appendi
citis, only one12 reported death of either
the mother or infant. That case was
94

6. K urtz GR, D avis RS, Sproul JD:
Acute appendicitis in pregnancy and
labor: a report of 41 cases. Obstet
Gynecol 23: 528, 1964

Perforated

Total

7. C unningham FG, M cC ubbin JH:
Appendicitis complicating pregnancy.
Obstet Gynecol 45: 415, 1975
8. Zaitoon MM, Mrazek RG: Acute
appendicitis associated with pregnancy,
labor and the puerperium. A m Surg
43: 395, 1977

probably complicated by intraoper
ative hemorrhage. Removing the baby
from the hostile environment brought
about by peritonitis and placing it in
expert neonatal care may result in a
decrease in perinatal morbidity. There
fore, when a patient in the third tri
mester of pregnancy has appendiceal
perforation and a neonatologist is avail
able, cesarean section may be consid
ered. However, the basic principle of
dealing with the appendiceal pathology
and leaving the uterus undisturbed re
mains the guiding philosophy except
under special circumstances.
The incidence of premature labour
after laparotomy in which no disease
has been found has ranged from 3.7%12
to 43% 2. Beta-adrenergic agonist drugs
such as isoxsuprine may be used to
suppress premature labour.
It has been recognized since 1908
that the mortality of appendicitis com
plicating pregnancy represents the
mortality of delay.16 Seventy years later
we add that the surgeon’s fears of infant
death due to laparotomy may be some
what allayed because of improved
obstetrical and neonatal care. A more
aggressive policy of intervention is gain
ing support with the realization of the
high perinatal mortality (29.6%) asso
ciated with appendiceal perforation. It
is fortunate that the gestational age at
which perforation and peritonitis are
most commonly observed corresponds
to advanced maturity of the fetus.
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with injuries as we see them. Do you nail
fractured femurs? Here the fine points
of technique, exact instrumentation and
how to keep out of trouble with closed
intramedullary nailing of fractured femurs
are described. The author of this section
has used this technique successfully for
some fractures where many surgeons
would turn to other instrumentation. Are
you ever challenged with osteosarcoma?
The distinction between medullary, parosteal, periosteal and other osteosarcomas
is clearly drawn and the implications of
this distinction for rational treatment with
our present knowledge are presented.
The last section of this book deals with
the cervical spine, the place of anterior
cervical spine surgery, problems with in
stability, rheumatoid arthritis, ankylosing
spondylitis and congenital anomalies. The
anatomy of the cervical spine is described.
Surgeons who are not confident about
their diagnostic skills and therapeutic deci
sions will find comfort in reading these
articles by distinguished authors whose
recommendations will still leave the prac
tising orthopedic surgeon in doubt at
times. One gem is a short, simple, beauti
fully documented and illustrated descrip
tion of the pathogenesis of cervical disc
degeneration and its signs and symptoms.
The final chapter of the book discusses
what electrodiagnosis can and cannot do
for the perplexed diagnostician.
The 230 large pages of this book might
seem a lot to read, but the script is
extensively interspersed with, and clarified
by, excellent illustrations. There can be
few orthopedic surgeons who will not find
some useful information in this volume.
D.A. G ibson, md, frcs[c]
Ontario Crippled Children’s Centre,
Toronto, Ont.
BLADES’ SURGICAL DISEASES OF
THE CHEST. 4th ed. Edited by Donald
Brian Effler. 839 pp. Illust. The C.V.
Mosby Company, Saint Louis, 1978.
$75. ISBN 0-8016-0697-7.

Dr. Donald Effler, the new editor follow
ing the death of Dr. Brian Blades, has
completely revised the fourth edition of
this volume. Moreover, the text has been
expanded in an effort to cover the rapid
ly growing field of cardiothoracic surgery.
There are several new authors, all au
thorities in the area of their contribution.
There are five more chapters than in the
previous edition and some have been elim
inated in favour of those that are more
up to date. For example, the chapters on
the diaphragm, lung transplantation and
hypothermia are not included as separate
topics. However, new chapters such as
that on pericardial disease and those
covering the various surgical aspects of
coronary artery disease, including its com
plications, and the chapter on myocardial
preservation during cardiac surgery are
all important and reflect areas of prime
concern today. All are well written. A
separate chapter on pulmonary neoplasms
VOLUME 23, NO. 1, JANU ARY 1980 /

is now included. There is some duplica
tion, however, in that the chapter by
Blades previously called “the pleura and
lungs”, now called “pulmonary suppura
tions, empyema, bronchiectasis and lung
abscess”, still includes his original cover
age of lung tumours. There is also dupli
cation in the chapter on thoracic trauma
which includes two pages on traumatic
rupture of the aorta, also covered in a
separate chapter.
Some new chapters cover such topics
as thromboembolism, the blood bank, and
cardiopulmonary resuscitation; they round
out the text but are not essential to a book
on chest surgery such as this. The topics,
transplantation of the heart and cardiac
assist devices have been separated into
two chapters and are more thoroughly
covered and up to date than in the
previous edition. Similarly, all other
chapters including that on the esophagus,
diagnostic and management aspects of
congenital and acquired heart and intrathoracic vascular diseases as well as the
chapter on anesthesia, have been revised
and updated to cover current thinking in
these areas. The section dealing with car
diopulmonary bypass has been written by
a new author. It is disappointing in that
it concentrates only on the technical as
pects of extracorporeal circulation and is
therefore lacking in the historical aspects,
description of the present variety of pumps
and oxygenators etc., and on the hemody
namic, metabolic and hematologic re
sponses to whole body perfusion. Equally,
if not more, disappointing is the omission
of the original first chapter of the book
on basic physiology in thoracic surgery.
In most instances the pathophysiology of
various intrathoracic diseases is discussed
in their respective sections. However, an
opening chapter discussing the basic as
pects of respiratory and circulatory dyna
mics is important since a physiologic
background is a sine qua non to the un
derstanding of intrathoracic diseases and
their operative management. The first
chapter of this book now concerns medical
ethics and organization. This chapter
is interesting and points out the everincreasing need for peer supervision
of surgical practice. However, it is so
general and applicable to all surgical and
nonsurgical practices in medicine that it
is out of place in this specialized text.
An erratum should be included in each
copy to point out the error on page 13,
figure 2-1. The sequence of bottles in the
water seal drainage depicted there is
wrong. The “trap” bottle should be closest
to the patient.
Despite the criticisms, this text is as
exhaustive and current a coverage of
thoracic and cardiac surgery as any avail
able today. It is well referenced; the re
ferences are numerous and organized at
the end of each chapter into separate
topics. The format is excellent. Since the
modern two-column page is used, it is easy
to read. The book is profusely illustrated
with photographs and drawings of high
quality.
In summary, the book’s broad scope

and expert coverage of the topics make
it a valuable adjunct to the library of
every cardiothoracic surgeon and resident.
While it is too detailed and specialized
for medical students preparing for exa
minations in surgery, it is an excellent
reference for them as well.
E dward J.P. C harrette, md, frcs [c]
Associate professor of surgery,
Queen’s University,
Kingston, Ont.
CLINICAL NEUROSURGERY. Proceed
ings of the Congress of Neurological
Surgeons. San Francisco, California,
1977. 734 pp. Illust. The Williams &
Wilkins Company, Baltimore; Bums &
MacEachem Limited, Don Mills, Ont.,
1978. ISBN 0-683-02020-X.

There is a certain predictability in the
contents of the annual volumes of “Clini
cal Neurosurgery”. This published pro
ceedings of the annual meeting of the
Congress of Neurological Surgeons each
year honours a distinguished guest whose
contributions inaugurate each issue. How
ever, the contents of this volume stray
somewhat from the usual formula.
Richard Schneider, the honoured guest
to whom this volume is dedicated, reveals
his affection for neuroanatomy and for
his inspiring teacher, Elizabeth Crosby.
But in his series of papers he has offered
studies different from what is expected.
He explores space sickness and discusses
appropriate hemispherical association areas
and pathways with this entity. One
anticipates a chapter devoted to spinal
injuries, but the closest he approaches
to the spine is a discussion of syringo
myelia. Analysis of the spine otherwise
is left to several guest contributors, and as
a consequence over one third of the book
is devoted to spinal injuries, degenerative
disc disease, tumour, infections and as
sociated pain syndromes.
The theme then changes and another
one third of the text is concerned with
the diagnosis, operative treatment and sup
port therapy of cerebral and spinal cord
tumours. In this regard, there is perhaps
more basic science input into the volume
than has been the case in previous years
(e.g., metabolism of tumours, role of tissue
culture, immunotherapy of brain tumours
and the use of chemotherapy and irra
diation in malignant tumours).
Like some of its recent predecessors,
this volume concludes with a foray into
the neurosurgical malpractice issue, an ad
mittedly consuming problem for American
surgeons.
One of the chapters that I enjoyed
most, concerned the recent developments
in the etiology and therapy of Reye’s syn
drome. Notwithstanding the topicality of
this problem, the chapter seems out of
place in a volume which almost repre
sents a minitext of neurosurgery.
R obin P. H umphreys , md, frcs [c]
Staff neurosurgeon,
The Hospital for Sick Children,
University of Toronto,
Toronto, Ont.
continued on page 98
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LUNGS
HEART

—f— __
reverse

The actions of Solu-Medrol
affect all of the body’s systems:

lular disruptions.
^Solu-Medrol, administered in

In the kidney, increased perfusi®" reTers“ lhe anoxic state

p h a rm a co lo g ic doses as part
K>f a comprehensive treatm ent

increase j,
in urine output.1

striction and increase tissue
T h e m ultiphasic
- ■. *
, . , . . , .
activity o f Solu-Medrol helps
^restore haem odynam ic bal„ ance, preserve lysosome and
cell membranes,
cellular and intracellular
‘ structures and function.
rf
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(methylprednisolone sodium succinate)
Action:

Solu-Medrol, like other corticosteroids, exerts its action
by its anti-inflammatory effect.
Indications and Clinical Uses:

Intravenous administration of Solu-Medrol is indicated
in situations in which a rapid and intense hormonal
effect is required.
Shock:

In severe shock adjunctive use of intravenous methyl
prednisolone sodium succinate (Solu-Medrol) may aid
in achieving hemodynamic restoration. Corticoid
therapy should not replace standard methods of
combating shock, but present evidence indicates that
concurrent use of large doses o f corticoids with other
measures may improve survival rates. In particular,
large pharmacological doses o f Solu-Medrol have been
proven useful in bacteremic or endotoxin shock,
hemorrhagic shock, traumatic shock, and cardiogenic
shock.
Contraindications:

Except when used for short-term or emergency therapy
as in acute sensitivity reactions, Solu-Medrol is
contraindicated in patients with arrested tuberculosis,
herpes simplex keratitis, acute psychoses, Cushing’s
syndrome, peptic ulcer, vaccinia and varicella.
Precautions:

Existence of diabetes, osteoporosis, chronic psychoses,
active tuberculosis, renal insufficiency or predisposition
to thrombophlebitis requires that Solu-Medrol be
administered with extreme caution. In the presence of
infection, the causative organism must be brought
under control with appropriate anti-bacterials, or
therapy with Solu-Medrol should be discontinued.
While therapy with corticoids does not appear to be
contraindicated in pregnancy, caution is recommended,
particularly during the first trimester. Also, newborn
infants of mothers who received such therapy during
pregnancy should be observed for signs of hypoadrenalism and appropriate measures instituted if such
signs are present. Since Medrol, like prednisolone, sup
presses endogenous adrenocortical activity, it is highly
important that the patient receiving Solu-Medrol be
under careful observation, not only during the course
of treatment but for some time after treatment is
terminated. Adequate adrenocortical supportive
therapy including ACTH, must be employed promptly
if the patient is subjected to any unusual stress such as
surgery, trauma, or severe infection. Patients should be
advised to inform subsequent physicians of the prior
use of Solu-Medrol.
There have been a few reports of cardiovascular
collapse associated with the rapid intravenous admini
stration of large doses of Solu-Medrol (greater than
0.5 grams) in organ transplant recipients. The cause
and relation to other medications (i.e., diuretics) is not
known at this time, but physicians should be alert to
this possibility.
Adverse Reactions:

Adverse reactions are not likely to result from short
term intravenous administration of Solu-Medrol, but
may be anticipated if continued therapy with oral or
intra-muscular corticosteroid preparations is to follow.
Medrol has less tendency than prednisolone to induce
retention of sodium and water, and in some cases has
been observed to produce diuresis and an increased
excretion of sodium. Likewise, therapy with Medrol
appears to produce less nervousness and psychic
stimulation than that produced by prednisolone. While
epigastric distress has not been totally lacking in
patients receiving Medrol, the incidence and severity of
this side reaction to date suggest that although Medrol
has an enhanced anti-inflammatory potency when com
pared with prednisolone on a weight basis, the socalled ulcerogenic potential of this corticosteroid is no
greater, and may even be less, than that of
prednisolone.
With the exception of the differences noted in the
preceding paragraph, Medrol is similar to hydro

cortisone and prednisolone in regard to the kinds of
adverse reactions and metabolic alterations to be
anticipated when treatment is intensive or prolonged.
Negative nitrogen balance is usually counteracted by a
high protein intake. In patients with diabetes mellitus,
Solu-Medrol may increase insulin requirements during
the period of administration. Ecchymotic manifesta
tions, while noted only rarely during the clinical
evaluation of Medrol, may occur. Excessive loss of
potassium is not likely to be induced by effective
maintenance doses of Medrol. If such reactions are
serious or distressing to the patient, reduction in
dosage or discontinuance of corticoid therapy may be
indicated. While a retardant effect on wound healing is
seldom encountered, except in high doses, it should be
a matter of consideration when Solu-Medrol is admin
istered in conjunction with surgery.
Symptoms and Treatment o f Overdosage:

Single large doses of Solu-Medrol do not have any
apparent toxic effect and require no specific therapy.
Continuous overdosage would require careful gradual
reduction of dosage in order to prevent the occurrence
of acute adrenal insufficiency.
Dosage and Administration:

In treating severe shock there is a tendency in current
medical practice to use massive (pharmacological)
doses of corticosteroids. The following are Solu-Medrol
doses suggested by various authors:
Author

Dose

Repeat

Oaks
Weil
Melby
Cavanagh
Dietzman

100 mg
200 mg
250 mg
15 mg/kg
30 mg/kg

Every 2-6 hours
100 mg. every 4-6 hours
Every 4-6 hours
Every 24 hours
In 4 hours if needed

Therapy is initiated by administering Solu-Medrol
intravenously over a period of at least 10 minutes. In
general high dose corticosteroid therapy should be
continued only until the patient’s condition has
stabilized; usually not beyond 48 to 72 hours.
Although adverse effects associated with high dose
short term corticoid therapy are uncommon, peptic
ulceration may occur.
In other indications initial dosage will vary from 10 to
500 mg depending on the clinical problem being
treated. The larger doses may be required for short
term management of severe, acute conditions. The
initial dose usually should be given intravenously over
a period of at least 10 minutes. Subsequent doses may
be given intravenously or intramuscularly at intervals
dictated by the patient’s response and clinical
condition.
Availability:

As Solu-Medrol (methylprednisolone sodium succinate)
in 40 mg and 125 mg Mix-O-Vial; 500 mg and 1 g vials
with water for injection.
Product monograph is available on request.
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States. Exerpta Medica, p 28
4. Webb WR (1977) The Organ in Shock. A Scope
Publication, p 16
5. Lefer AM (1974) Circ Shock, 1:165
6. Lieberman A, et al (1977) J Neurol Neurosurg
Psych iat, 40:618
797 REGISTERED TRADEMARK MEDROL
TRADEMARKS: SOLU-MEDROL. MIX-O-VIAL

CE 1376.1

PAAB
CCPP
THE UPJOHN COMPANY OF CANADA
865 YORK MILLS ROAD / DON MILLS, ONTARIO

THE H U M A N JOINT IN HEALTH AND
DISEASE. Edited by William H. Simon.
182 pp. Illust. University of Pennsyl
vania Press, Inc., Philadelphia; Pendragon House Limited, Mississauga, Ont.,
1978. $31.25. ISBN 0-8122-7738-4.

In the preface to this small text, com
prising 23 lectures sponsored by the Uni
versity of Pennsylvania at a symposium
in 1977, the author notes that the material
is out of date. Ten of the contributors are
orthopedic surgeons while the others are
specialists in internal medicine, surgical
research or bio-materials. There are no
Canadian contributors.
The volume is divided into two main
sections: human joints in health and human
joints in disease. The first section is de
voted entirely to hyaline cartilage. This
is interesting but a more appropriate title
might therefore have been “human cartil
age in health”. As it stands this section
contains a detailed and current account
of the properties and characteristics of
hyaline cartilage. As usual, there are
plenty of electron photomicrographs. To
me the revelations of electron microscopy
seem merely to confirm what one has
always suspected by light microscopy and
by use of a variety of useful stains.
The contributions of the specialists in
bio-materials are written in typically terse
style and illustrated by bold line draw
ings. Punctuation marks seem to be out
of date. In the section on cartilage pro
teoglycans one diagram of the aggregate
looks like a seahorse, and one of the
subheadings was entitled“polydispersity
of proteoglycan subunits (PGSs)”. I was
glad to finish this section and felt quite
virtuous until I met the statement that all
these views are controversial anyway!
There are interesting studies on cartilage
culture in osteochondrodystrophy. An or
thopedist studying for his fellowship or
state board examinations will be glad
to have this information under one cover
and I shall use it for reference.
In the section on human joints in dis
ease the calibre of papers is variable.
Leon Sokoloff’s paper on osteoarthritis is
a good concise review of current beliefs
and is followed by a list of 86 references.
The contribution appears to be a reprint
from a book. The section on joint sepsis
relates only to sepsis in the child. Re
grettably it is not made quite clear that
much joint sepsis results from contami
nated needles, syringes and injections, and
occurs very frequently with gonorrhea.
Objection might be taken to statements
which imply that it is more difficult to
do a synovectomy on an ankle or an
elbow than on other joints, and that the
hip is not satisfactorily drained by aspira
tion. Surely, the real reason for opening
a septic hip in the infant is to decom
press the head and neck of the femur
where the infection most commonly
arises. This section also includes the
rather naive advice that the “incision
should be made where there are no neuro
vascular structures”. In the middle of all

MICROSURGERY OF THE VITREOUS.
Comparison of Instrumentation Tech
niques, and Philosophies. Richard M.
Klein and Herbert M. Katzin. 153 pp.
Illust. The Williams & Wilkins Com
pany, Baltimore; Burns & MacEachern
Limited, Don Mills, Ont., 1978. $31.
ISBN 0-683-04654-3.

this science is a simple little article by
John Joyce on arthroscopy, pointing out
that this is really a useful method of
examining knees. There is an enthusiastic
account of a rabbit model for studying
rheumatoid-like arthritis but unfortunately
we are humans.
I believe the volume will be useful for
senior trainees in orthopedics and rheu
matology and as a reference for practising
orthopedists and those in similar disciplines.
A.M. W iley,

This book consists of a review of the
instruments that are presently on the
market for vitrectomy, a summary of the
opinions of authorities in the field, var
ious aspects of surgery of the vitreous
and its complications, and a discussion of
possible future developments in the field
of vitreous surgery. As such, the book re
views the literature and summarizes the
mechanical details supplied by companies
manufacturing instruments.
As a source of current information in
the field of vitreous surgery, this book
is excellent. The chapter on instruments
describes each one in detail. The reader
can decide from the comments and con
struction of the instrument which one is
most suitable. The functional details of
the instruments are described. This allows

m ch, frcs, frcs[c]

Division of orthopedic surgery,
Toronto Western Hospital,
Toronto, Ont.
INTERNATIONAL
ADVANCES IN
SURGICAL ONCOLOGY. Volume 1.
Edited by Gerald P. Murphy. 288 pp.
Illust. Alan R. Liss, Inc., New York,
1978. $36. ISBN 0-8451-0500-0.

This is the first volume of what is in
tended to be a series, published annually,
reviewing current trends and recent devel
opments in surgical oncology and related
areas of cancer. The subjects included in
this volume are: regional perfusion, lym
phocyte adenosine deaminase activity in
renal and bladder cancer, gastrointestinal
polyposis, adjuvant immunotherapy, immunodiagnosis in colorectal cancer, malig
nant melanoma, recidivism of early gas
tric cancer, survival after operation for
thoracic esophageal cancer and lasers in
surgical oncology. Some of the presenta
tions are literature reviews, the remainder
are retrospective reviews of the reporting
group’s experience.
The review of new trends in the treat
ment of malignant melanoma by Umberto
Veronesi is superb. Also, the collection
of papers on lasers in surgical oncology
is interesting and informative, although
repetitious. The reviews of gastrointestinal
polyposis, adjuvant immunotherapy and
colorectal cancer immunodiagnosis are
adequate but are readily available else
where. The last two of these papers do
point out the disappointing achievements
to date. The retrospective report of isola
tion-perfusion covers a development that
is not very new, while the paper that
describes a lymphocyte study in certain
urologic neoplasms will not appeal to
general surgeons who would be the main
group interested in this book. Unfortunat
ely the papers on gastric and esophageal
cancer are written in such poor English
that they cannot be recommended.
The book is appropriate for institu
tional libraries, since some of the reviews
are good updates of the field concerned.
Individual clinicians are unlikely to add
it to their personal libraries, because of
the necessarily uneven coverage of the
oncology field by an endeavour of this
type.
J.E. D evitt, md, frcs[c]
Professor of surgery,
Department of continuing
medical education,
University of Ottawa,
Ottawa, Ont.
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one to judge under what circumstances a
given instrument would be efficient. The
opinions of surgeons who operate on the
vitreous have been summarized under
appropriate headings and are most inter
esting. This in essence is both a review of
the literature and the result of direct in
quiries of the authors. The techniques
used to handle the various problems in
vitreous surgery are described under con
troversial aspects and form an interesting
look at current practices.
This is an up-to-date and useful book.
It is hard to know of any other source
where this information would be avail
able in one place. The material is factual
and therefore is of practical value to any
ophthalmic surgeon. Because the book is a
summary of current practices in a chang
ing field, it will rapidly become outdated.
In the meantime, it is probably the best
source of practical information on the
current status of vitreous surgery.
C lem ent McC ulloch,

md , frcs [c]

Professor and chairman,
Department of ophthalmology,
University of Toronto,
Toronto, Ont.

1980 DAVIS & GECK SURGICAL ESSAY AWARD
FOR RESIDENTS
Davis & Geek annually awards $1000.00 to the surgical resident submitting
the best paper on a surgical topic to the Canadian Journal of Surgery. This
award is intended to promote scientific and literary excellence among
Canadian surgeons in training. In the event that there is no paper of
sufficiently high calibre, the award will not be made.
The conditions of entry for the 1980 award are the following:—
1. Candidates shall currently be engaged in a recognized surgical residency
program leading to eligibility for Fellowship of the Royal College
of Physicians and Surgeons of Canada in one of the surgical specialties
(cardiovascular and thoracic surgery, general surgery, neurosurgery,
obstetrics and gynecology, ophthalmology, otolaryngology, orthopedic
surgery, plastic surgery and urology).
2. The material to be submitted shall be in the form of a manuscript
relating to work in which a surgical resident is or has been the prime
or major investigator. Prior oral presentation at a Royal College meeting
or a surgical forum meeting will not be a disqualification, but prior
publication as a formal paper in a journal will. The paper should relate
to any field of surgical interest. The manuscript must conform to the
style requirements of the Journal and must not exceed 3000 words of
text and six tables and/or six figures. Coauthors are permitted on the
understanding that the candidate shall be the first author and that only
the first author shall be eligible for the award.
3. Entries must be received in the office of the Journal no later than
June 30, 1980. Each entry must be submitted to the editorial office of
the Canadian Journal of Surgery, PO Box 8650, Ottawa, Ont. K1G 0G8
with a letter stating that the paper is being submitted as an entry for
the Davis & Geek Surgical Essay Award.
4. All papers submitted shall be the property of the Canadian Journal of
Surgery unless returned to the author without publication.
All papers submitted will be judged by an independent committee com
prising at least one member of the editorial advisory board of the Journal,
one fellow of the Royal College of Physicians and Surgeons of Canada and
one representative of the Canadian Medical Association, together with other
fellows invited to serve at the discretion of the three permanent members
of the committee. For the purpose of judging, the candidates will be
anonymous. The judges’ decision shall be final.
The name of the successful candidate and the title of the paper will be
announced in the November 1980 issue of the Journal.
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All initial communications should be addressed to the Coeditors, PO Box 8650, Ot
tawa, Ont. K1G 0G8 and marked The Canadian Journal of Surgery.
Manuscripts of original articles and other contributions, including a limited number
of case reports, should be submitted in triplicate, in English or French, with a cover
ing letter requesting consideration for publication. They should be typed on one side
of plain paper, double spaced with wide margins. Common measurements should be
expressed according to Systeme international d'unites if possible.
Illustrations (e.g., photographs of clinical material, radiographs, photomicrographs,
graphs and diagrams), in triplicate, must be in the form of glossy, unmounted and un
trimmed prints, not larger than 20 X 25 cm. A legend must be supplied for each: the
legend(s) should be typed on a page separate from the text of the article. For a roent
genogram submit a print rather than the original; for a photomicrograph include
details of the stain and magnification in the legend. Lettering identifying parts of the
illustration should be large enough to remain visible when the illustration is reduced
in size for publication. A patient must not be recognizable unless the patient's written
consent has been obtained; facial features may require blocking. Colour work can
be published only at the author’s expense. If an illustration is taken from a source
other than the author’s, letters of permission from the publisher and original author
for reproduction of the illustration must be obtained.
Tables, the design of which is best considered in regard to the rectangular format of
the Journal, should be submitted separate from the text, one to a page.
References should be cited by number in the text, in order of occurrence, and listed
at the end of the article in the style used in this issue of the Journal. In general,
references to journals should follow the style used in Index Medicus.
An abstract, not exceeding 125 words in length, should accompany each article, on
a separate page.
Authors will receive a copy of the edited manuscript for approval before publication
but will not receive galley proofs.

Directives aux collaborateurs
Toute communication initiate doit etre adressee aux coredacteurs, CP 8650, Ottawa,
Ont. K1G 0G8 sous la mention: "Le journal canadien de chirurgie” .
Les textes originaux des articles et des autres communications y compris un nombre limite de rapports sur des cas speciaux doivent etre rediges en triplicata , en
frangais ou en anglais, et accompagnes d ’une lettre demandant leur publication
dans ie Journal. Veuillez les dactylographier sur une seule face d ’une feuiile non
reglee avec double interligne et grandes marges.
Les principales unites de mesure doivent etre exprimees selon le Systeme interna
tional d’unites si e ’est possible.
Les illustrations teiles que des photographies d’appareils cliniques, des radiographies, des photomicrographies, des graphiques et des diagrammes, en triplicata,
doivent etre fournies sous la forme d ’epreuves sur papier glace sans montage, les
bordures intactes, d'un format ne depassant pas 20 X 25 cm. Chaque illustration doit
etre munie d ’une legende dactylographiee sur une page separee du texte de Parti
cle. S’il s'agit de radiographie, envoyez une copie et non /’original. S'il s’agit d ’une
photomicrographie, indiquez le contraste et I’echelle de I’agrandissement. Les lettres qui servent a identifier les elements d'une illustration doivent etre d'une dimen
sion suffisante afin de demeurer visibles lorsque les necessites de /'impression imposent une reduction de /'image fournie.
II ne faut pas qu'on puisse identifier un patient grace a une illustration a moins qu’ii
n ’y ait expressement consenti par ecrit; faute de permission les traits de sa physionomie doivent etre obiiteres.
Les illustrations en couleur ne seront publiees qu’aux frais de I’auteur. Si /’illustra
tion provient d'une autre source, il convient d'obtenir tant de i ’auteur que de
i ’editeur de I’ouvrage dont elle est tiree, I’autorisation de s ’en servir aux fins de la
publication.
II faut que les tableaux soient conformes au format rectangulaire du Journal et
rediges sur des feuilles separees du texte, un tableau par feuiile.
Les references doivent etre citees dans le texte au moyen d'un chiffre et groupees
dans I’ordre a la fin de/'article selon la maniere de faire adoptee par ce Journal. Les
references a des periodiques doivent etre conformes a celles qu’adopte /’Index
Medicus.
Un resume qui ne doit pas depasser 125 mots doit accompagner chaque article sur
une feuiile separee.
A titre d’approbation, un exemplaire du manuscrit redige sera envoye a I’auteur
mais non les epreuves.
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